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ABSTRACT

The past few years have seen the establishment of many professional development
programs for science teachers leaders aimed at improving the process of teaching and learning of
science. One of these is the Robert Noyce Master Teacher Fellows (MTF) program, which is part
of a research university in the southeastern United States. This is an extended teacher
development program with the purpose of developing effective science and mathematics teachers
into successful teacher leaders, professional development providers, curriculum developers, and
formal mentors. One of the characteristics that distinguishes this MTF program is that, as part of
the leadership development experiences, the teachers have to take an action research course in
which they learn about the action research process and its importance. The course also provides
them the opportunity to conduct an action research project in their teaching or leadership
practice. Therefore, it was relevant to find out how the action research course contributed to the
development and improvement of the teachers’ conceptions of leadership and of their practice as
teacher leaders. In order to investigate this purpose, I used a qualitative research methodology
with a case study design, including teacher interviews and analysis of documents. Eight science
teachers participated in the study. The analysis of data included an interpretational qualitative
analysis of each case and a cross-case analysis in order to look for differences and commonalities
between the multiple cases.
The findings of this study suggest that the action research course contributed to the
development and improvement of the participant teacher conceptions of teacher leadership and
viii

their practices as teacher leaders, helping them to evolve from a conventional leadership to a
constructivist leadership. Throughout the course, the teachers moved from a theoretical
understanding of the concept of teacher leadership to a practical understanding. Although before
the course the teachers had theoretical knowledge about what a constructivist teacher leader is,
they were practicing a conventional leadership. During the course the teachers participated in
constructivist educational experiences, which were characterized by the teachers’ ownership of
their learning process and development of the assignments, collaborative group work, dialogue,
use of questions to prompt reflection, feedback-sharing, and the opportunity to act as real action
research practitioners. These experiences allowed the teachers to reflect and realize that they
were not acting as constructivist teacher leaders. This led them to change their conceptions and
practices to become constructivist teacher leaders.
As a result of the experience in the action research course, the teachers were empowered
to take control of their leadership practices. The constructivist learning experiences in which
these teachers were engaged during the course led them to develop knowledge about action
research and open their eyes to be able to examine and criticize their own practices and the
context in which their practices take place, which resulted in the adoption of an activist stance
that led them to change their practices. As a result of feeling empowered, the teachers began to
investigate and reflect on their practices in a systematic way and to make changes, showing their
evolution towards a constructivist leadership. In addition, the course not only led the teachers to
investigate their practices so that they could improve as individuals, but also encouraged them to
think beyond themselves as individuals to help their school community members to understand
and improve their practices. The teachers started to create professional development
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environments in order to empower their colleagues with their learning and professional practice
so that they could develop as teacher leaders and researchers.
The findings also suggest that action research can be considered a strategy for developing
constructivist teacher leaders because it helps to cultivate the main characteristics that distinguish
a constructivist teacher leader: the use of systematic research, the use of a reflective process and
the engagement in collaborative processes that lead to the development of a shared leadership
and the empowerment of all the members of the school community. Additionally, this study
shows that an education about action research must be based on action, should empower the
learners to transform their understandings and should guide them to develop courage to change
their practices, help others to change their practices, and engage in constructivist actions that lead
them to change educational procedures.
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CHAPTER I
INTRODUCTION

Science has always been an indisputable part of human life, but in recent times, its
influence has been felt more urgently in our society because many current social issues have
deep scientific implications (National Research Council [NRC], 1996). Many of the challenges
that humanity is currently facing and will face in the future, including climate change,
environmental pollution, sources of energy, and healthcare, require actions that need to be guided
by science and engineering knowledge (National Research Council [NRC], 2012). According to
NGSS Lead States (2013), for the purposes of “comprehending current events, choosing and
using technology, or making informed decisions about one’s healthcare, science understanding is
key” (p.1). Furthermore, Griffiths and Cahill (2009) point out that “over the coming decades,
today’s young people will depend on the skills and knowledge developed from learning math and
science to analyze problems, imagine solutions, and bring productive new ideas into being”
(p.1).
More than ever, nowadays, the understanding of science is essential for every individual.
The United States needs to direct its efforts to reach excellence in mathematics and science
education so that all students, “not just a select few, or those fortunate enough to attend certain
schools, achieve much higher levels of math and science learning” (Griffiths & Cahill, 2009,
p.1). Similarly, NGSS Lead States (2013) states that all students must have a solid K–12 science
education, regardless of whether they will pursue science-related careers or not. According to
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Berkowitz and Simmons (2003) “for science and technology to be managed responsibly,
ethically, and for the benefit of mankind, the participation by citizens is crucial” (p.117).
Therefore, “citizens and future citizens must be able to understand the issues and implications of
the decisions made by individuals and agencies, and very importantly, participate in and
influence these decisions” (Berkowitz & Simmons, 2003, p.118). For this reason, Rutherford and
Ahlgren (1991) highlight the need and importance of developing scientifically literate
individuals.
The National Science Education Standards (NRC, 1996) defines scientific literacy as “the
knowledge and understanding of scientific concepts and processes required for personal decision
making, participation in civic and cultural affairs, and economic productivity, along with specific
associated abilities” (p. 22). Skills associated with scientific literacy are important because they
are needed in order to make day-to-day choices and engage in intelligent discussion and debate
regarding issues involving science, society, and technology, and because they have become
increasingly important in the workplace (NRC, 1996). Specifically, it is important to develop (a)
a practical scientific literacy that allows individuals to use scientific knowledge in their daily
lives in order to improve living conditions; (b) a civic scientific literacy, with the purpose of
helping all individuals participate in society with a solid scientific basis; and (c) a cultural
scientific literacy that aims to understand the nature of science, the meaning of science and
technology and its impact on social configurations (Hodson, 2009; North Central Regional
Educational Laboratory 21st Century Skills, 2004; NRC, 1996).
Despite the importance of developing scientifically literate students, achieving scientific
literacy goals is actually becoming increasingly challenging. For instance, the NRC (2012) states

2

that K-12 science education in the United States has failed to achieve the following outcomes,
where
Students have some appreciation of the beauty and wonder of science; possess sufficient
knowledge of science and engineering to engage in public discussions on related issues;
are careful consumers of scientific and technological information related to their
everyday lives; are able to continue to learn about science outside school; and have the
skills to enter careers of their choice, including (but not limited to) careers in science,
engineering, and technology. (p.1)
This reality is evidenced in the results of different standardized tests at both national and
international levels, such as the National Assessment of Educational Progress (NAEP) and the
Program for International Student Assessment (PISA), which revealed that U.S. students have a
low level of achievement in science and mathematics (National Center for Education Statistics,
2014a, 2014b; NGSS Lead States, 2013). This reality is also evidenced by a decrease in the
number of students who choose careers related to science (Fensham, 2008). NGSS Lead States
(2013) revealed that the number of US students entering STEM majors and careers has decreased
dramatically. This situation has a direct impact on the US labor force, which ultimately impacts
the country’s preeminence in STEM fields. According to Griffiths and Cahill (2009), “the
nation’s capacity to innovate for economic growth and the ability of American workers to thrive
in the global economy depend on a broad foundation of math and science learning, as do our
hopes for preserving a vibrant democracy” (p.1).
According to the NRC (2012), the fact that K-12 science education in the United States
fails to achieve its goals and outcomes is “in part because it is not organized systematically
across multiple years of school, emphasizes discrete facts with a focus on breadth over depth,
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and does not provide students with engaging opportunities to experience how science is actually
done” (p.1). As a consequence,
K-12 science and engineering education should focus on a limited number of disciplinary
core ideas and crosscutting concepts, be designed so that students continually build on
and revise their knowledge and abilities over multiple years, and support the integration
of such knowledge and abilities with the practices needed to engage in scientific inquiry
and engineering design. (NRC, 2012, p.2)
To improve K-12 science education, the NRC (2012) developed the Framework for K-12
Science Education. This framework presents three dimensions that are required in order to
provide students with a high-quality science education: science and engineering practices,
crosscutting concepts, and disciplinary core ideas. In addition, the framework provides a plan to
address and develop these practices, concepts and ideas across grade levels (NRC, 2012).
Subsequently, the Framework for K–12 Science Education developed the Next Generation
Science Standards (NGSS) (NGSS Lead States, 2013). These are student achievement goals,
which outline the performance tasks students should be able to do at the end of a specific unit of
instruction. Actually, the performance expectations expressed in the NGSS Lead States (2013)
are the result of the integration of the three dimensions (science and engineering practices,
crosscutting concepts, and disciplinary core ideas) included in the Framework for K–12 Science
Education. If the standards are implemented properly, “the NGSS will result in coherent,
rigorous instruction that will result in students being able to acquire and apply scientific
knowledge to unique situations as well as have the ability to think and reason scientifically”
(NGSS Lead States, 2013, p.4).
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The NGSS Lead States (2013) states that in order for the NGSS to be implemented
properly, teachers need to play a leading role in the science teaching and learning process
because the NGSS do not specify which methods need to be used to teach the standards. Thus,
decisions on how best to help students to complete the performance tasks successfully are the
responsibility of the teachers, districts and/or states, with teachers needing to rely on their
professional experience in order to select quality educational products and methods that allow
them to adequately implement the standards (NGSS Lead States, 2013).
It is clear that teachers play an important role in the implementation of the Framework for
K-12 Science Education and the NGSS and, certainly, in the development of individuals’
scientific literacy in order to engage in responsible decision-making informed by scientific
understanding. According to the NRC (2012), teachers are the cornerstones in the process to
change K-12 science education because “the interactions between teachers and students in
individual classrooms are the determining factor in whether students learn science successfully”
(p.255). Teacher leaders are an essential piece in the process of changing and/or improving
education because they can create systemic changes that help to achieve ever-higher levels of
student performance and achievement (Ash & Persall, 2000). Teacher leadership is also an
important ingredient for improving the teaching and learning process and for supporting
collaboration between teachers, which is indispensable to achieving that success (Landel &
Miller, 2010). According to the Teacher Leadership Exploratory Consortium (2011):
Teacher leadership is a potentially powerful strategy to promote effective, collaborative
teaching practices in schools that lead to increased student achievement, improved
decision making at the school and district level, and create a dynamic teaching profession
for the 21st century. (p.3)
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For this reason, during the past years, the National Science Education Standards (NRC,
1996), the National Science Teacher Association (NSTA) (2003), and more recently, The
Opportunity Equation: Transforming Mathematics and Science Education for Citizenship and
Global Economy (Griffiths & Cahill, 2009), the Teacher Leader Model Standards (Teacher
Leadership Exploratory Consortium, 2011), the Framework for K-12 Science Education (NRC,
2012), and the NGSS (NGSS Lead States, 2013), among others, have expressed the need and
importance of science teacher leaders and the importance of providing them with professional
development opportunities that allow them to develop or improve their leadership skills. This is
intended to provide science teacher leaders with the means to effectively lead educational
reforms, which will help to improve the process of teaching and learning of science, and
consequently, improve the academic achievement of the students in this area and develop
scientifically literate students.
All these associations and standards related to science indicate that science teacher
leaders can assist in tasks at the school and district level, offer professional development
workshops on various topics, develop curriculum materials, and help both beginning and
experienced teachers. However, these expectations in many occasions are difficult to achieve
because of two main reasons. The first is that not all teachers have the opportunity to develop
and/or put into practice their leadership skills, without which they cannot contribute extensively
to the improvement of the instructional process. This is mainly influenced by the traditional
paradigm of teacher leadership that is held in many schools. This traditional vision of teacher
leadership establishes that a leader is a teacher who has been assigned to a formal leadership
position within the school or district (Ash & Persall, 2000; Danielson, 2007; Dunne, 2002; YorkBarr & Duke, 2004). As a result of this paradigm, many teachers that want to develop leadership
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skills, as well as those teachers who already have leadership skills but do not have a formal
leadership position within the academic system, are often blocked and marginalized by the
school administration and the bureaucracy of the education system. Thus, the recent literature
about teacher leadership emphasizes the importance of evolving from a traditional vision of
leadership to a new and more inclusive vision of teacher leadership in which any teacher within
the school can exercise leadership. Specifically, the literature about teacher leadership highlights
the concept of distributed leadership, which suggests that leadership is not the sole preserve of
one individual or group of individuals at the top, but that any teacher within the school can
exercise leadership (Frost & Harris, 2003).
The second reason that prevents the expectations about teacher leaders from being
realized is that many teacher leaders—regardless of whether they have a formal or informal
leadership position—carry out their teaching practice under a conventional leadership paradigm.
According to O'Hair and Reitzug (1997), conventional leadership “embrace[s] a view of reality
that assumes that ‘best’ practices can be identified and that it is the leader’s responsibility to
influence, direct, or otherwise control members of the organization to pursue the designated
practices” (p.65). This paradigm does not allow teacher leaders to develop trust and collaboration
among the entire school community in order to improve the instructional process. In this regard,
O'Hair and Reitzug (1997) emphasize that the process of teacher leadership needs to move
towards a paradigm of teacher leadership that is constructivist and that promotes the following
set of ideals: inquiry, discourse, equity, authenticity, shared leadership, and service.
Constructivist leadership seeks to engage the entire school community in the resolution of the
issues and problems that arise in the school. Thus, this paradigm gives voice to all individuals
and, in this way, allows them to develop knowledge about the issues in question and seek
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appropriate alternatives to solve them (O'Hair & Reitzug, 1997). Through a constructivist teacher
leadership paradigm, both the formal and informal teacher leaders have the opportunity to
develop trust and collaboration within the school community and motivate, empower, and help
other teachers and the entire school community to develop leadership skills, new knowledge,
competencies, and skills that allow them to improve the teaching and learning processes.
Statement of the Problem
As mentioned before, it is important to provide teachers with professional development
opportunities that can offer them the necessary experiences and tools to develop/improve their
leadership skills, put those leadership skills into practice, either from a formal or informal
leadership position, and practice constructive leadership. This will allow teachers to begin
making instructional changes at both the school and district level in order to improve the learning
of science and develop students’ scientific literacy. According to Howe and Stubbs (2003),
“ongoing programs and opportunities for professional interaction are essential to leadership
development, a long-term process that depends on opportunities for continued stimulation and
support at every stage of the way” (p. 296). Gess-Newsome and Austin (2010) point out that
teachers need to participate in well-designed professional development programs that have an
intentional and planned developmental trajectory in order to develop leadership skills.
The literature about professional development programs highlights essential
characteristics and components that a professional development program needs to have in order
to develop teacher leaders. Among the multiple components identified in the literature are:
curriculum development, action research, assessment and evaluation, pedagogical and content
knowledge, knowledge about adult development, mentoring and peer coaching, team building,
resolving conflicts, problem solving, connecting school curriculum to community, leadership
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skills, job-embedded collaboration, development of a community of practice, development of
professional development experiences, authentic and real experiences, and grant writing. This
study focused on the action research component because according to what has been found in
both the literature about action research and the literature about teacher leadership, action
research can be considered as a strategy for developing constructivist teacher leadership due to
the fact that it helps to cultivate the main characteristics that distinguish a constructivist teacher
leader.
When teachers have the opportunity to go through the process of action research, they
begin to develop certain knowledge, competencies, skills and abilities, such as observation skills,
ability to realize that there is a problem, research skills to investigate the problem systematically,
ability to make a reflective analysis about the results obtained and about their own teaching and
leadership practice and the school context, and ability to develop the capacity to use the results to
take action and improve the teaching and learning process. These knowledge, competences,
skills and abilities that teachers develop while conducting action research help them to develop
leadership, because they help to cultivate the main characteristics that distinguish constructivist
teacher leaders. Some of these characteristics are: use of systematic research for improving their
practices and the instructional process; use of a reflective process about their practices and the
educational context in order to take action and improve it; and engagement of the school
community members in the resolution of problems that arise in the school, which allows all the
members of the school community to develop awareness about the issues that are of interest to
them and seek appropriate alternatives to address them. This process allows the development of a
shared leadership and the empowerment of all the members of the school community. Therefore,
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action research is an approach that helps teachers to construct new knowledge, which in turn
allows them to develop a constructivist leadership practice.
When teacher leaders, whether they have a formal or informal leadership position or not,
begin to use action research in their leadership practice, they start moving from a conventional
paradigm of leadership to a constructivist paradigm of leadership. This is because when teacher
leaders who incorporate action research in their practice are faced with a problem, instead of
resolving it by solely by imposing their ideas (as would teacher leaders who are part of a
conventional leadership paradigm), they try to gain a complete understanding of the problem in
question using systematic research and to engage collaboratively all school community members
who are involved in the problem. In this way, teacher leaders will have the opportunity of
listening to the voices of the teachers, students, parents, school principal, and district
administrators, among other members of the school community, who can then provide them with
a full view of the problem. Subsequently, this will allow teacher leaders and the school
community to reflect together about the findings to make the most appropriate decisions
together, take actions to improve the instructional process and achieve more equitable and fair
conditions both within and outside the school.
According to Carr and Kemmis (1986), through an action research process, teachers can
create self-critical communities of teacher researchers in order to develop educational knowledge
in a systematic way, which can help to justify their educational practices and the educational
situations that are constituted by these practices. In addition, as part of this process, teachers can
“identify those institutionalized patterns of practice which limit the achievement of more rational
communication, more [than] just decision making and access to an interesting and satisfying life
for all” (Carr & Kemmis, 1986, p. 194). These authors emphasize that action research is an
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“embodiment of democratic principles in research, allowing participants to influence, if not
determine, the conditions of their own lives and work, and collaboratively to develop critiques of
social conditions which sustain dependence, inequality or exploitation” (Carr & Kemmis, 1986,
p.164). Although the literature shows that action research has been identified as one of the
components that needs to be included in professional development programs for teacher
leadership development, very few articles discuss the specific contribution of action research to
the development/improvement of teacher leadership. This means that there is no indication in
these articles about how action research helps to prepare science teachers to be leaders and, more
specifically, to become professional development providers, curriculum developers, and formal
mentors. In addition to this, there is no indication in these articles about how action research
helps teacher leaders to move from a conventional leadership practice to a constructivist one.
Therefore, it is important to study the contribution of action research in the
development/improvement of science teacher leadership. The present study is focused on
understanding how an action research course contributed to the development/improvement of the
Noyce Master Teacher Fellows’ (MTF) conceptions of leadership and of their practice as teacher
leaders.
Theoretical Framework
The theoretical framework of this study is the Orientations, Purposes and Reflection
Framework for Understanding Action Research developed by Rearick and Feldman (1999). This
framework consists of three core dimensions: theoretical orientation, purposes of action research,
and types of reflection (see Figure 1). This framework helps to gain an understanding about the
different approaches employed in an action research study, specifically, “what orientations were
served (technical, practical, emancipatory), what purposes of action research were emphasized
11

(personal, professional, or political), and what types of reflective processes were used
(autobiographical, collaborative, or communal)” (Rearick & Feldman, 1999, p.333).

Figure 1. Orientations, Purposes and Reflection Framework for Understanding Action Research.
Reprinted from “Orientations, purposes and reflection: A framework for understanding action
research,” by M. L. Rearick and A. Feldman, 1999, Teaching and teacher education, 15, p.337.
Copyright 1999 by Elsevier. Reprinted with permission.

Theoretical Orientation
Rearick and Feldman (1999), based on the work of Grundy (1987), point out that there
are three theoretical orientations related to action research: technical, practical and emancipatory.
In the technical orientation the researcher generates knowledge using the empirical-analytic
sciences. This means that the researcher develops knowledge through experience and
observation, which is often constructed through experimentation. Therefore, in this orientation
the researcher controls and manages the environment and has as a purpose to provide
explanations and actions based on empirical knowledge (Grundy, 1987). In short, “the technical
12

interest is: a fundamental interest in controlling the environment through rule-following action
based upon empirically grounded laws” (Grundy, 1987, p. 12).
On the other hand, the practical orientation has the purpose of understanding the
meanings of a particular situation through the interaction and practical action within the
environment. In this type of orientation, the researcher develops knowledge using the
interpretative sciences. This means that the researcher interprets the actions found in a particular
situation, examining them in a holistic way. That is, recording the actions through, for example,
field notes, photographs, and audio or video recordings, and then reproducing those actions as a
text so they can be interpreted. According to Grundy (1987), in the practical orientation the
interpretation of the meanings is the result of an interaction between at least two subjects. In
addition to this, the author states that the researcher will judge the knowledge and understanding
acquired based on whether the actions observed were performed according to rational and moral
behaviors. According to Grundy (1987), “the practical interest is a fundamental interest in
understanding the environment through interaction based upon a consensual interpretation of
meaning” (p.14).
Ultimately, the emancipatory orientation is concerned with empowerment, which means
“the ability of individuals and groups to take control of their own lives in autonomous and
responsible ways” (Grundy, 1987, p. 19). A researcher that follows an emancipatory orientation
develops knowledge, for example, through the generation of critical theories, which have the
intention of demonstrating how freedom can be restricted through coercion and distortion. In the
process of knowledge generation, the researcher and/or the participants develop an authentic
insight through a self-reflection process. It is actually through the self-reflection process that it is
possible to achieve emancipation. Grundy (1987) defined the emancipatory orientation as
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“a fundamental interest in emancipation and empowerment to engage in autonomous action
arising out of authentic, critical insights into to social construction of human society” (p. 19).
Purposes of Action Research
Rearick and Feldman (1999), based on the work of Noffke (1997), point out that action
research has three purposes: professional understanding, personal growth, and political
empowerment. Action research studies that aim to enhance professional understanding include
staff development opportunities and seek to produce knowledge about teaching and curriculum,
content and design, and to close the gap between theory and practice, as well as between
knowledge and action. Therefore, the professional dimension of action research intends to make
action research studies conducted by teachers available to the public so that the findings can be
used by other teachers and the larger educational community (Noffke, 1997).
On the other hand, Noffke (1997) stresses that the personal dimension of action research
pays is focused on the impact of the action research process on the personal development of
teachers. That is, the action research process seeks to help teachers to develop self-awareness and
to grow their ability to theorize and learn about their practices. Finally, in action research studies
with a political purpose, the participants seek to develop more control over their own work,
paying more attention to the social and political implications of their practices and seeking ways
to effect change. According to Rearick and Feldman (1999),
While doing inquiry in their classrooms, schools, and communities, action researchers
can become increasingly aware of socioeconomic, racial, and gender inequalities, and of
the interconnections between knowledge and power. As they identify the political
ramifications of the beliefs and purposes that guide action, they become increasingly
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capable of directing their social action toward desired goals and of generating a language
of possibility, a vision for the future, and sense of interconnectedness with others. (p.335)
Types of Reflection
Rearick and Feldman (1999) underline that there are three types of reflection that occur in
an action research process: autobiographical, collaborative, and communal. In the
autobiographical reflection the researcher is the principal focus of the research. This is because
the researcher “examines the literal meaning of his or her stories and probes into the
metaphorical meanings as they relate to common usage” (Rearick & Feldman, 1999, p.335).
This, with the purpose of understanding and explaining, will allow him or her to achieve a better
understanding of the connection between his or her internal state and action (Rearick & Feldman,
1999). On the other hand, collaborative reflection has the purpose of asking questions and
seeking answers beyond oneself. Therefore, the researcher does not pay attention to subjective
experience and particularity, but instead seeks to understand the experiences and perspectives of
other people, which will help him or her to make sense of their lived experience (Rearick &
Feldman, 1999). Additionally, collaborative reflection includes “reflecting on the social
construction of self and the system within a larger interpersonal context” (Rearick & Feldman,
1999, p.335).
Finally, in a communal reflection the researcher makes a reflection of him or herself but
in interaction with other people. The communal reflection “involves dialogue about actions,
ideologies, and the development of society. The action researcher who engages in communal
reflection asks questions about such things as the meaning of democracy, freedom, and social
justice” (Rearick & Feldman, 1999, p.336). Therefore, through this type of reflection, the
researcher can understand the perceptions, values, and meanings that lead to social action.
15

Rationale for the Study
Several science education documents have explicitly expressed the need for all students
to develop scientific knowledge and skills in order to understand current events and problems
related with science and technology and also participate in their solution with deep scientific
knowledge and in a responsible way (Berkowitz & Simmons, 2003; Griffiths & Cahill, 2009;
NGSS Lead States, 2013; NRC, 1996; NRC, 2012). Therefore, it is necessary for science
education to focus its efforts on developing students who are scientifically literate (Hodson,
2009; North Central Regional Educational Laboratory 21st Century Skills, 2004; NRC, 1996),
who can use the scientific knowledge in their daily life, are able to reach higher levels of
achievement in science according to both international and national standards, and choose
science related careers in greater numbers. As a result of this goal and in order to improve
science education, over the last few years, different science education efforts have been pursued.
For instance, the Framework for K–12 Science Education and the Next Generation Science
Standards were developed recently to underline that the teachers play an important role in the
implementation of science education goals and, therefore, are considered the key instruments in
the process of changing K-12 science education. Thus, the literature about science education has
highlighted the need and importance of science teacher leaders and has also recognized the need
to provide science teachers with professional development opportunities that help them to
develop or improve their leadership skills (Griffiths & Cahill, 2009; NGSS Lead States, 2013;
NRC, 1996; NRC, 2012; NSTA, 2003; Teacher Leadership Exploratory Consortium, 2011).
The literature about professional development programs highlights essential
characteristics and components that a professional development program needs to have in order
to develop teacher leaders. Among the multiple components identified in the literature that can
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be part of a professional development program for teacher leadership development, this study
will focus on the action research component. This is because action research can be considered
as a strategy for developing constructivist teacher leadership as it helps to cultivate the main
characteristics that distinguish constructivist teacher leaders: the use of systematic research, the
use of a reflective process and the engagement in collaborative processes that allow the
development of a shared leadership and the empowerment of all the members of the school
community. Action research has the potential to help teacher leaders move from a conventional
leadership practice to a constructivist leadership practice. In the literature, there are very few
articles that mention these particular contributions of action research to the development of
teacher leadership. Therefore, it is necessary to conduct more research that contributes to
understanding how action research helps teachers to cultivate leadership.
Specifically, the general purpose of this study was to find out in what ways an action
research course contributes to the development/improvement of science MTFs’ conceptions of
leadership and of their practice as teacher leaders. Researching this purpose is key in order to
provide empirical data that establishes in what ways action research contributes to the process of
teacher leadership development. In this way, I am providing educational implications, which will
certainly contribute to the development of a cadre of valuable teachers leaders who can use this
systematic research in order to improve their practices and the situations in which those practices
take place; build research communities in their schools with the purpose of helping others to
develop leadership skills and to improve the science teaching and learning process; and help to
develop scientifically literate students who can understand and apply scientific knowledge,
practices and skills in a responsible way.
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Purpose of the Study
The purpose of this study was to find out how action research course contributes to the
development/improvement of the Noyce Master Teacher Fellows’ (MTF) conceptions of
leadership and of their practice as teacher leaders. Likewise, other specific purposes of this study
include finding out how the conceptions of the Noyce MTFs about teacher leadership in general
changed; how the perceptions of the Noyce MTFs of themselves as teacher leaders changed;
what are the goals that the Noyce MTFs have in relation to their school community members
(students, colleagues, school principal, school district and parents); what knowledge or elements
of action research the Noyce MTFs incorporated in their teacher leadership practice, and what
was the relationship between the MTFs’ participation in the action research course and the
changes in their conceptions and/or practice. These purposes were investigated after the
participation of the Noyce MTFs in an action research course.
Research Questions
As part of a professional development program for leadership development, a group of
science teachers had the opportunity to participate in an action research course in which they
learned about what action research is. The course was intended to help them understand the
action research process and what said process entails, how to conduct an action research project,
and the importance of action research to improve their leadership practices, based on a better
understanding of these practices, as well as the context in which those practices are implemented.
Therefore, it was relevant and interesting to find out in what ways the action research course
contributes to the development/improvement of the Noyce MTFs’ conceptions of leadership and
of their practice as teacher leaders.
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Additionally, this study addressed the following sub-research questions:
1. How do the conceptions of the Noyce MTFs about teacher leadership in general change
during the action research course and after?
2. How do the perceptions of the Noyce MTFs of themselves as teacher leaders change
during the action research course and after?
3. What are the goals that the Noyce MTFs have in relation to their school community
members (students, colleagues, school principal, school district and parents) during the
action research course and after?
4. What knowledge or elements of action research do the Noyce MTFs incorporate in their
teacher leadership practice during the action research course and after?
5. How can we understand the relationship between the MTFs’ participation in the action
research course and changes in their conceptions and/or practice?
Significance of the Study
This study is significant because it has contributed to a better understanding of how an
action research course contributes to the development and improvement of science teachers’
conceptions of leadership and of their practice as teacher leaders. The understanding of this
problem was necessary because it is important to identify the appropriate elements that
significantly contribute to the development and improvement of teacher leadership. This is
important because the literature emphasizes that teachers, and particularly, teacher leaders, play
an important role in the process of changing and improving K-12 science education (Ash &
Persall, 2000; Landel & Miller, 2010; NGSS Lead States, 2013; NRC, 2012; Teacher Leadership
Exploratory Consortium, 2011). Specifically, this study provides important results because it has
uncovered the Noyce MTFs’ conceptions about teacher leadership before and after the course;
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the Noyce MTFs’ perceptions of themselves as teacher leaders before and after the course; and
the goals that the Noyce MTFs had in relation to their students, colleagues, school principal,
school district, and parents before and after the course. This has provided information about how
the action research course contributed to changing the Noyce MTFs’ conceptions about teacher
leadership; the Noyce MTFs’ perceptions of themselves as teacher leaders; and the Noyce
MTFs’ goals with their school community members (students, colleagues, school principal,
school district and parents). This data allows for a better understanding of how the action
research course helped the Noyce MTFs to believe in and practice a constructivist leadership, to
develop conceptions about leadership that are constructivist, to see themselves as constructive
teachers leaders, and to develop constructivist goals for the members of their school community.
The data gathered as part of this research also led to uncovering what insights or elements
of action research the Noyce MTFs have incorporated into their leadership practice before and
after the course. This information provides insight into whether, and in which ways, the action
research course helped the Noyce MTFs to incorporate knowledge, skills, and competencies
related to action research into their leadership practice. Equally significant, the results of this
research highlight the relationship between the Noyce MTFs’ participation in the action research
course and the changes in their conceptions and/or practice. This helps provide a picture of how
action research supports science teacher leaders in developing and putting into practice a
leadership approach that, through systematic research, collaboration, and constructivist actions,
can improve the science teaching and learning process and, therefore, develop scientifically
literate students.
The findings of this study provide important information that can be used to improve
teacher preparation programs and graduate programs in the Colleges of Education in higher

20

education institutions, educational and administrative processes in schools and districts, and
professional development programs for teacher leadership development, among others. This is
because the findings of this study strongly point to action research as an essential component for
developing a constructivist teacher leadership. Therefore, the programs and institutions
mentioned in the beginning of this paragraph have empirical information that allow them to
incorporate an action research component in their curricula or processes.
Delimitations
Participation in this study was delimited to science teachers who teach at a secondary
level (middle and high school) in a school district located in the southeastern United States and
who were participating in a Robert Noyce Master Teacher Fellow (MTF) program for teacher
leadership development, which was part of a research university also located in the southeastern
United States. Teachers in other subject areas and educational levels were not included in the
sample of participants, nor were science teachers who participate in Noyce MTF programs in
other parts of the Unites States. This study also focused on analyzing the contribution of an
action research course to the development and improvement of the Noyce MTFs’ conceptions of
leadership and of their practice as teacher leaders, and did not include information about the
contribution of other elements to teacher leadership development. In summary, the findings of
this research study are based on science teachers that teach at a secondary level (middle and high
school) and who participate in a Noyce MTF program for teacher leadership development that
also includes an action research course as part of its curriculum.
Limitations
Although this research was developed and conducted carefully, there are some
unavoidable limitations and shortcomings. Firstly, this study focused on investigating the
21

meanings and understandings developed by a group of science Noyce MTFs during and after
their participation in an action research course that lasted one semester. Absorbing a significant
amount of new information takes time and continuous support and feedback. Therefore, a
professional development program for teacher leadership development that includes in its
curriculum more than one action research course could provide more time to apply action
research knowledge. As well, after the courses conclude, providing ongoing support and
feedback so that teachers can progressively conduct and/or incorporate elements of action
research in their leadership practices may provide different results. Due to time constraints, an
additional limitation of this study is that it was not possible to conduct observations and revise
documents related to teachers’ practices. The observations could have provided an opportunity to
examine the teachers’ behaviors and actions directly in the environments and contexts in which
they participate. Having access to the teachers’ documents related to their practices—for
instance, agendas, meeting notes, work plans, among other documents—would have also
provided more insights about the teachers’ actions and practices. Moreover, this information
would also have provided the opportunity to use multiple methods and data sources to develop a
comprehensive understanding of these teachers.
Ultimately, another limitation of this study is the degree of subjectivity that can be found
in the interpretation of the results, given that the data were only analyzed by the principal
researcher of the study. Therefore, it is not possible to leave aside who I am and my personal
experiences, beliefs, and biases. However, to address that, I used different validation strategies,
such as triangulation, peer review or debriefing, and rich and thick descriptions. Additionally, I
used a reliability strategy, specifically, the intercoder agreement. These validation and reliability
strategies are explained in detail in Chapter 3.
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Definition of Terms
1. Teacher Leadership: “is the process by which teachers, individually or collectively,
influence their colleagues, principals, and other members of school communities to improve
teaching and learning practices with the aim of increased student learning and achievement”
(York-Barr & Duke, 2004, p. 287).
2. Formal Teacher Leader: a teacher leader who occupies a formal position in the school
or district in which he or she works. The traditional and formal leadership positions that a teacher
can assume include serving as department head, planning and providing in-service training for
other teachers, mentoring other teachers, serving as curriculum specialists, and serving as union
representatives or members of the management team (Ash & Persall, 2000; Danielson, 2007;
York-Barr & Duke, 2004).
3. Informal Teacher Leader: a teacher leader who does not have an assigned formal
position either in the school or district (Frost & Harris, 2003; Hunzicker, 2012).
4. Conventional leadership: “embrace a view of reality that assumes that ‘best’ practices
can be identified and that it is the leader’s responsibility to influence, direct, or otherwise control
members of the organization to pursue the designated practices” (O'Hair & Reitzug, 1997, p.65).
5. Constructivist leadership: a type of leadership that can “engage people in processes
that cause them to wrestle with issues and dilemmas which result in their constructing new
knowledge about the issue or dilemma” (O'Hair & Reitzug, 1997, p.66).
6. Action Research: a “form of self-reflective enquiry undertaken by participants in social
situations in order to improve the rationality and justice of their own practices, their
understanding of these practices, and the situation in which the practices are carried out” (Carr &
Kemmis, 1986, p.162). “It is action because they act within the systems that they are trying to
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improve and understand. It is research because it is systematic, critical inquiry made public”
(Feldman, 2002, p. 242).
7. Robert Noyce Master Teacher Fellow (MTF) program: a program funded by the
National Science Foundation (NSF). This program “supports the development of NSF Master
Teaching Fellows by providing professional development and salary supplements for exemplary
mathematics and science teachers to become Master Teachers in high need school districts”
(National Science Foundation, 2013).
Summary
This research study intended to find out in what ways the action research course
contributed to the development and improvement of the Noyce MTFs’ conceptions of leadership
and of their practices as teacher leaders. To conduct this study, a qualitative research
methodology with a case study design was used. The participants were a group of science
teachers in the Robert Noyce Master Teacher Fellow (MTF) program in a research university in
the southeastern United States. This program had the purpose of developing science and
mathematics teachers in order to become effective teacher leaders, professional development
providers, curriculum developers, and formal mentors. As part of this professional development
program for teacher leadership development, the teachers had the opportunity to take an action
research course in which they learned about what action research is; how to conduct an action
research project; and the importance of action research to improve their teaching and leadership
practices, their understanding of these practices, and the context in which those practices are
implemented. Therefore, the study focused on the meanings and understandings developed by
the participants related to their conceptions of leadership and their practices as teacher leaders,
both during and after their participation in the action research course. Data collection included
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teacher interviews and analysis of documents. An interpretational qualitative analysis for each
one of the cases and a cross-case analysis, in order to seek differences and commonalities
between the multiple cases, were performed.
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CHAPTER II
LITERATURE REVIEW

This chapter includes a review of the literature from different sources. The topics
presented focus on the fields of teacher leadership and action research and how engaging with
these areas contributes to the development of constructivist teacher leaders. The literature review
is divided into eleven major parts. The chapter begins with a definition of the concept of teacher
leadership, presenting the different conceptions related to the concept of leadership, explaining
the factors that prevent teachers from developing leadership skills, the factors that help teachers
to develop teacher leadership and the characteristics and skills that distinguish a teacher leader.
This is followed by a discussion of the importance of science teachers developing leadership
skills and having access to professional development experiences to help develop teacher
leadership, followed by the characteristics of professional development experiences that help to
develop leadership skills. The chapter ends with a thorough discussion of what action research is,
as well as action research as a strategy for developing teacher leadership and the journey toward
a constructivist leadership.
What is Teacher Leadership?
The notion of leadership as an important professional skill has existed for a long time and
is considered a very important requirement in almost all professions (O'Hair & Reitzug, 1997).
In the case of education as a field, the literature offers a variety of definitions for the concept of
teacher leadership, which have evolved over time. The traditional notion of the concept of
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teacher leadership sees it as a role that is related only to those in formal positions of authority,
such as directors, principals, or superintendents (Dunne, 2002). In a similar way, York-Barr and
Duke (2004) point out that according to the traditional definition, teacher leaders hold a central
and formal position in the school and in the essential aspects related to teaching and learning.
This definition of teacher leadership refers primarily to a teacher leader who occupies a formal
position in the school or district in which he or she works. Among the traditional and formal
leadership positions that a teacher can assume are serving as department head, planning and
providing in-service training for other teachers, mentoring other teachers, serving as curriculum
specialists, and serving as a union representative or member of the management team (Ash &
Persall, 2000; Danielson, 2007; York-Barr & Duke, 2004).
Over the years, the view that a teacher can only be regarded as a leader when he or she
assumes a formal position of leadership has experienced a significant shift. Currently, a new
vision of the teacher as leader has emerged (Ash & Persall, 2000); specifically, a vision that
“expand[s] notions of teacher leadership as practiced from formal roles to include leadership
practiced through more informal means of leadership” (York-Barr & Duke, 2004, p. 264).
Informal teacher leaders can collaborate in different roles in the school and district, in addition to
their teaching responsibilities; the only difference between a formal and informal leader is that
the latter does not have an assigned formal position (Frost & Harris, 2003; Hunzicker, 2012).
According to Danielson (2007), informal teacher leaders emerge spontaneously, and instead of
being assigned to a role or project, they take the initiative to solve a problem or situation and, in
this way, improve the instructional process. For instance, an informal teacher leader can
demonstrate leadership in various ways, such as “coaching peers to resolve instructional
problems, encouraging parent participation, working with colleagues in small groups and teams,
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modeling reflective practice, or articulating a vision for improvement” (York-Barr & Duke,
2004, p.263). As the concept of leadership has evolved, different variations of it have emerged.
These variations have helped to develop a broader and more inclusive view of the concept of
teacher leadership. One of the new variations of the concept of leadership is known as distributed
leadership. The concept of distributed leadership promotes “that schools ‘decenter’ the leader”
(Muijs & Harris, 2003, p.439), which implies “a different power relationship within the school
where the distinctions between followers and leaders becomes blurred” (Frost & Harris, 2003, p.
487). Distributed leadership proposes that leadership is not the sole preserve of one individual or
group of individuals at the top, but that any teacher within the school can exercise leadership
(Frost & Harris 2003). This means that all teachers have the possibility, right, capability, and
responsibility to become leaders in various ways and at different times in order to improve the
teaching and learning process (Frost & Harris, 2003; Lambert, 2003). According to Muijs and
Harris (2003), distributed leadership “opens up the possibility for a more democratic and
collective form of leadership” (p. 439) because it allows all teachers to contribute collectively to
the improvement of the instructional process through continual support, interaction,
interdependence, mutual trust, shared agency, recognition, and empowerment (Muijs & Harris,
2003).
Ash and Persall (2000) also present a different view of the concept of leadership, which is
quite similar to the concept of distributed leadership. Specifically, the authors introduce the
concept of formative leadership, which recognizes that, within the school, there are different
leaders and that different opportunities exist for all teachers to assume leadership roles. Through
these opportunities, and through a formative process, the teachers have the opportunity to
develop as teacher leaders. Thus, leadership is not a role exclusively for administrators or for
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teacher leaders that assume formal leadership positions, but can also include all teachers (Ash &
Persall, 2000; York-Barr & Duke, 2004). In this sense, leadership “is separated from person, role
and status and is primarily concerned with the relationships and the connections among
individuals within a school” (Muijs & Harris, 2003, p. 437).
From this shift in perspective more recent definitions of the concept of teacher leadership
have emerged. For instance, according to York-Barr and Duke (2004):
Teacher leadership is the process by which teachers, individually or collectively,
influence their colleagues, principals, and other members of school communities to
improve teaching and learning practices with the aim of increased student learning and
achievement. (p. 287)
Smeets and Ponte (2009) define teacher leadership as a way in which both school
management and teachers help other teachers and provide them with multiple experiences
through which they can do “an active contribution to educational change and school
development” (p. 176). According to Lambert (2003), leadership is developed through a
reciprocal and purposeful learning that occurs in community and in an environment that provides
“opportunities for skillful participation” (p. 422). The concept of teacher leadership is powerful
because it contributes to the improvement of school effectiveness, and the improvement of
teachers’ practice through a greater engagement and collaboration (Frost & Harris, 2003).
There are different formal and informal ways in which teachers can exercise leadership
and, in this way, help their colleagues, the school principal, and other school staff to improve the
teaching and learning processes. For instance, Lambert (2003) underlines that teacher leaders
could exercise their leadership through conversations, coaching, mentoring, and networking.
Conversations into leadership refer to the informal dialogues that occur between the teacher
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leaders and their colleagues that have the power of arousing thoughts and feelings about one
particular situation or problem. Coaching into leadership refers the process by which a teacher
leader asks questions that will expand the focus of a teacher, student, parent, or school staff. The
mentoring process involves “coaching and feedback, modeling, provision for leadership
experiences, training, and participation in arenas outside of the classroom and school” (Lambert,
2003, p. 427). Through the mentoring process teacher leaders express deep beliefs in the other
teachers’ capacities and motivate them to become leaders (Lambert, 2003). Finally, networking
into leadership refers to a larger context and learning community in which the teachers can
express their thoughts and develop their self-concept. When teachers participate in regional or
national networks they feel part of a profession, feel that their thoughts and ideas are heard, they
have the opportunity to hear and interact with other teachers, and in that process they reflect and
continue in their development as leaders (Lambert, 2003).
O'Hair and Reitzug (1997) introduced the concept of conventional leadership and
constructivist leadership. Conventional leadership “embrace[s] a view of reality that assumes that
‘best’ practices can be identified and that it is the leader’s responsibility to influence, direct, or
otherwise control members of the organization to pursue the designated practices” (O'Hair &
Reitzug, 1997, p.65). On the other hand, constructivist leadership is characterized by the
engagement of “people in processes that cause them to wrestle with issues and dilemmas which
result in their constructing new knowledge about the issue or dilemma” (O'Hair & Reitzug, 1997,
p.66). Taking into consideration these two types of leadership, O'Hair and Reitzug (1997)
concluded that the process of teacher leadership, which means the manner in which teacher
leadership is practiced, can be divided into two parts: influence and ideals. The influence part is
related to conventional leadership, because a teacher leader that practices a conventional
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leadership influences the direction of the educational process in a way that he or she understands
is most appropriate. This influence occurs when the teacher acquires and fills either a formal or
informal leadership position (O'Hair & Reitzug, 1997). However, O'Hair and Reitzug (1997)
emphasize that the process of leadership must go further beyond than simply trying to influence
others to pre-determined goals through leadership positions and using administrative processes,
such as coordinating, commanding, and directing. Therefore, the authors state that the process of
teacher leadership should encourage the use of a group of constructivist ideals, such as inquiry,
discourse, equity, authenticity, shared leadership, and service (O'Hair & Reitzug, 1997).
A teacher leader that practices constructive leadership seeks to develop and facilitate
processes that allow his or her colleagues to engage in inquiry and discourse about problems and
decisions that they and/or the school are facing in order to determine what means are the most
appropriate to solve the particular situation, and in this way develop new knowledge. In this
process, the teacher leader seeks to promote inquiry and discourse in a way that encourages his
or her colleagues to constantly ask how they can improve their practices, whether a particular
decision is the most appropriate for the students, and on what data or information they are basing
their decisions, among other questions. Additionally, a teacher leader should encourage his or her
colleagues to think about what ends and means are the most relevant, with a focus on equity and
action. This means that the teacher seeks fair and just practices within and outside the school and
engages in action in order to change those practices that are not fair and just (O'Hair & Reitzug,
1997).
Furthermore, O'Hair and Reitzug (1997) express that a teacher leader must be committed
to promoting authenticity in instruction and relationships. That means that the teacher leader
needs to seek to actively engage students in the process of inquiry and in constructing new
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knowledge that they can use in their daily life. Likewise, the authors highlight that the teacher
leader should promote a shared leadership within the entire school community. Specifically, a
shared leadership embraces the idea that all individuals in the school community have the
knowledge to contribute to and improve educational processes. Ultimately, it is very important
that the teacher leader is committed to service. That means that in addition to the teacher leader
engaging in inquiry and discourse, being concerned with equity, authenticity, and sharing
leadership, they need to connect processes to practice within and outside the school. According
to O'Hair and Reitzug (1997), “as a result of processes that promote these ideals, the viewpoints
and practices of individuals and groups should be modified or changed. This involves moving
beyond inquiry and study to action and service” (p.70).
Conceptions of Leadership
Although conceptions of what it means to be a teacher leader have changed over time (for
instance, from one vision that considers teacher leaders to be only those individuals who assume
a formal leadership position) to include nowadays the view that teacher leaders are those
individuals who, from their informal leadership positions, contribute significantly to improving
the educational process, this change has not necessarily been fully adopted in practice. In other
words, many educational professionals still think of teacher leaders as individuals who assume a
formal leadership position.
For instance, Paredes-Scribner and Bradley-Levine (2010) conducted a qualitative study
aimed at learning how teachers construct the meaning of teacher leadership, and what cultural
resources were most influential in how they defined teacher leadership. The participants of the
study were seven teachers, the school administrator and a district-level administrator who were
working in a small high school. The school was engaged in a technology-driven, project-based
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reform, which demanded teacher commitment in different curricular and pedagogical areas,
among other organizational aspects. The researchers used interviews, observations, and
document analysis as methods of data collection. The researchers found that some teachers,
specifically three teachers, were frequently identified as leaders, despite the fact that the other
four teachers also actively contributed to different educational processes related to the reform.
Regarding this result, the researchers underline that “when teachers were building relationships
with students, acting in caring ways toward them, supporting students and colleagues so that they
can succeed in their roles—these practices were not seen as leadership” (Paredes-Scribner &
Bradley-Levine, 2010, p.517). Therefore, the construction of the concept of teacher leadership
was related to a positional or personal power validated by specific institutional, organizational,
and sociocultural rules. The findings of this study show that the constructions of teacher
leadership developed by the participants reinforce oppressive practices of interaction among
colleagues and between teachers and students by approving and accepting some leadership acts
and not others (Paredes-Scribner & Bradley-Levine, 2010). The participants recognized as
teacher leaders only those individuals that had a formal leadership position. As a result of this
perception, the work, efforts, and contributions of the teachers that do not have a formal
leadership position tend to be minimized and silenced, which is considered a type of oppression.
To avoid these types of situations, O'Hair and Reitzug (1997) note that it is important that
all the teacher leaders, both formal and informal, seek to move from a conventional leadership to
a constructivist leadership. Ultimately, conventional leadership is focused on the role of the
leader and not on the action. For instance, conventional leadership occurs with the fulfillment of
responsibilities that are part of formal or informal roles. This type of leadership implies that
teacher leaders are “expert” teachers who have assumed a particular role and whose
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responsibility is to establish a direction and encourage others to follow that direction. Therefore,
this type of leadership promotes the continued development of oppressive practices because it
forces the school community to follow a particular direction imposed by other people (O'Hair &
Reitzug, 1997). By contrast, constructivist leadership “suggest[s] that the essence of teacher
leadership is found in leadership acts rather than leadership roles” (O'Hair & Reitzug, 1997,
p.67) and, thus, seeks to break with the oppressive practices by integrating the entire school
community in the process of inquiry and the discourse about problems and decisions they are
facing and, in addition, seeks equity through implemented action (O'Hair & Reitzug, 1997).
Similarly, Doyle (2004) points out that “for schools to become communities of learners, a
major upheaval in the way educators think about leadership needs to occur” (p.196). Doyle
(2004) notes that, in order to develop leadership for community building, it is necessary that the
educators change the way in which they think and act. Firstly, Doyle (2004) highlights the
importance of shifting from a traditional leadership thinking—in which the educational
leadership is completely in the hands of the administrators—to a constructivist leadership
thinking, in which leadership is a shared commitment between the entire school community and,
therefore, “the authority rests not in the bureaucracy but in the personal expertise of the
participants” (Doyle, 2004, p.196), which results in that leadership becoming a democratic
process (Doyle, 2004). This scenario allows for collaborative decisions between all the members
of the school community, resulting in a constructivist leadership, which is characterized by
reciprocity and shared goals and purposes (Doyle, 2004). Doyle (2004) stresses that in addition
to shifting their thinking about leadership, educators need to also modify their actions in order to
be consistent with this new type of thinking. To this end, Doyle (2004) proposes different
leadership actions that educators can adopt for community building including:
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•

Empower: a teacher leader empowers the other members of the school community, being
open to alternative ideas and sharing decision-making responsibilities to create a
comfortable environment in which their colleagues can express their opinions, even when
they are opposed to the opinions of others. In this way, the information presented and
discussed will be based on the opinions and ideas of different people rather than on an
imposition on the group of one specific idea. In this process, all final decisions will be
made collectively. When different ideas are heard and decisions are made collectively,
the members of the school community feel empowered.

•

Commitment: a teacher leader needs to be committed to the vision and goals of the
school and also needs to inspire others to be committed with them. “When leadership is
shared, teachers, administrators, and others in the school community are more likely to
make a long-term commitment to their schools” (Doyle, 2004, p.197).

•

Build relationships: to build relationships, teacher leaders need to recognize the expertise
of their colleagues and discuss how that expertise can contribute to the community. The
“interpersonal relationships are based on concepts such as openness, communication,
sharing, and collaboration” (Doyle, 2004, p.197).

•

Adapt to new roles: a teacher leader needs to adapt to new roles. This means that he or
she needs to change from a bureaucratic leadership to a constructivist leadership, in
which he or she provides other people with more opportunities, time, and resources to
develop leadership roles. In this process leaders “need to know how to use group
strategies, including brainstorming, problem solving, consensus building, and conflict
resolution” (Doyle, 2004, p.198).
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•

Creating a culture of inquiry and critique: an environment that is characterized by
support and trust promotes risk-taking and innovation and encourages discussion.
Therefore, the leader needs to promote and support criticism and facilitate reflection and
inquiry in order to guarantee equity for all students. To achieve this goal, during teacher
meetings, teacher leaders can use different activities to encourage others to ask critical
questions and evaluate the actions taken in the school. According to Doyle (2004),
teacher leaders should use meetings to:
Inform faculties about best practices that have shown positive results in research
and how data can further inform their decision-making. Individuals in the school
trust that they will be rewarded for questioning current practices for students. And
although there will be differences and conflict, they understand the importance of
discussion. (p.198)

•

Procure and coordinate resources: leaders need to recognize that the entire school
community needs to participate in the planning, coordination, and allocation of resources.
Accordingly, teacher leaders must identify the abilities and skills of the members of the
school community in order to use them in favor of the improvement of the teaching and
learning process. For example, some teachers can have the ability to write grant proposals
and others can have the ability to develop and offer workshops about one particular topic.

•

Understand when to act and when to wait: leaders need to understand when it is the
appropriate time to implement changes. The leader needs to recognize that community
building takes time and patience and requires modifying the culture of the school and the
thinking and leadership skills of every one of the teachers, administrators, students,
parents, and community members.
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Factors that Prevent Teachers from Developing Leadership
Despite the need and importance of developing teacher leaders, “teachers have few
opportunities to lead and influence both policy and programs” (Berry, Daughtrey, & Wieder,
2010, p. 1) because of the way in which the current education system is structured and the
bureaucracy that exists in it (Ash & Persall, 2000). Muijs and Harris (2003) stress that one of the
problems for the development of teacher leadership is that schools have remained “unchanged,
equating leadership with status, authority and position” (p. 437). Frost and Harris (2003) point
out that organizational factors such as:
The system of roles, responsibilities, opportunities for decision making and
accountability, the management arrangement, and the culture of the organization affect
the extent to which teachers can exercise their leadership and determine how the
teachers’ voices can be heard and decisions made. (p.489)
Also, Lewthwaite (2006) notes that “the physical, social, and cultural features of the
settings in which the teachers worked also strongly influenced their development as science
teacher leader[s]” (p. 344). Frost and Harris (2003) also stress that factors related to the personal
capacity of teachers, that is, the resources and abilities that teachers possess, can affect the extent
to which teachers exercise their leadership. For example, the authors identified different factors,
such as authority, pedagogical knowledge, situational understanding and interpersonal skills.
Besides, individual personal attributes and the level of commitment to becoming a teacher leader
are elements that influence the development of a science teacher leader (Lewthwaite, 2006;
Muijs & Harris, 2003).
According to Sato (2005), many science teachers that are leaders of a science reform
program both in their schools and districts do not see themselves as leaders or do not want to be
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known as teacher leaders. This situation can be due to multiple reasons. For instance, many
school administrators think that leadership is something that is conducted through formal or
bureaucratic processes (Sato, 2005); therefore, they do not allow teachers to exercise leadership
through other informal educational activities and opportunities. Muijs and Harris (2003)
highlighted that top-down management structures in schools are one of the major impediments to
the development of teacher leadership. In addition, Ash and Persall (2000) point out that because
teachers are isolated, they do not have opportunities to talk and share with other teachers, learn
together, and solve instructional problems collaboratively. According to York-Barr and Duke
(2004), “professional norms of isolation, individualism, and egalitarianism challenge the
emergence of teacher leadership” (p.288). Another reason why teachers do not want to be
recognized as leaders is because of the rejection that they feel from their colleagues when they
assume a leadership role, which results in less connectedness and trust in them (Muijs & Harris,
2003). York-Barr and Duke (2004) indicate that “teachers who lead tend to feel conflict and
isolation as the nature of their collegial relationships shifts from primarily horizontal to
somewhat hierarchical” (p.288).
Factors that Help Teachers to Develop Teacher Leadership
In the previous section we saw that there are several factors that can negatively influence
the development of a teacher leader. Now it is appropriate to highlight the factors that help and
facilitate the path to develop and cultivate leadership. Ash and Persall (2000) argue that it is
essential to develop new strategies, new processes, new visions and a new paradigm that
contribute to the development of instructional leadership. The authors underline that one of the
factors that facilitates and promotes the development of leadership is the support of the school
principal. Principals play an essential role in the success of teacher leadership by building an
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organizational climate that promotes and supports leadership (Ash & Persall, 2000). Specifically,
principals help in the development of teacher leadership by actively supporting the development
and the continual learning of teachers by providing time to participate in professional
development experiences (Muijs & Harris, 2003;York-Barr & Duke, 2004), providing
opportunities in which teachers leader can participate in administrative decisions, creating an
appropriate environment that allow teachers to develop a collaborative professional community
in the school (Landel & Miller, 2010), maintaining open channels of communication, and
offering resources to support the leadership work of teachers (York-Barr & Duke, 2004). Angelle
and DeHart (2011) note that those teachers that receive maximum empowerment from the
principal show the highest degree of teacher leadership.
Another factor that helps to develop teacher leadership is the support offered by school
districts. Lambert (2003) mentions that teachers develop leadership skills when their schools and
districts provide them opportunities for participation, inquiry, dialogue, and reflection. In
addition, the development of collaborative teams between teachers and school administrators is
another factor that helps to develop teacher leadership. Muijs and Harris (2003) stress that it is
essential that teacher leaders develop and work in collaborative teams in order to improve the
learning experiences of students and contribute directly to school improvement and development.
It is important that teacher leaders develop and encourage collaborative settings and culture in
the school in order to influence their colleagues (York-Barr & Duke, 2004).
Gess-Newsome and Austin (2010) conducted a study aimed at analyzing the professional
trajectory of 13 science teachers and the factors that helped them evolve into teacher leaders.
Throughout the interviews, the science teachers expressed that developing of teacher leaders
requires support from multiples sources, such as the teachers’ families, district superintendents,
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districts’ science coordinators, school principals, and colleagues. The teachers indicated that
family was an important factor because family members provided them support while they were
participating in professional development experiences. District superintendents and science
coordinators were also an important factor because they were a source of support for funding
professional development experiences and because they allowed the creation of science support
networks between science teachers and district science coordinators. Likewise, the school
principal was key in providing support, opportunities, and time for the development of teachers’
leadership skills. Finally, the science teachers indicated that their colleagues played a critical role
in their development as teacher leaders. For instance, they often received direct support from the
network of colleagues they developed through the professional development experiences in
which they participated; at other times, they received support and encouragement when their
colleagues in the school acknowledged their leadership potential, and when their colleagues
implemented the changes advocated by them. Also, the science teachers recognized the
importance of professional associations as a source of collegial support. Gess-Newsome and
Austin (2010) concluded that the developing of these communities of support at the local,
district, and state level has an “important impact on the development of teacher leadership skills
and helps educators to persist in their personal development as teachers and teacher leaders” (p.
106).
In short, leadership flourishes through a collaborative and supportive environment.
According to York-Barr and Duke (2004), in order for teacher leaders to be successful, the roles
and expectations need to be shaped, discussed, and negotiated with the school principal and the
other teachers, taking as a base their specific context and instructional needs. In this collaborative
setting, the principal will recognize and support the ideas and initiatives of the teacher leaders
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and will create the spaces in which the teacher leaders can work with their colleagues to improve
the instruction process. “In so doing, they create a school culture and work environment
receptive to the work of teacher leaders and create mechanism[s] by which that work can occur”
(Landel & Miller, 2010, p. 123).
Characteristics and Skills that Distinguish a Teacher Leader
Gess-Newsome and Austin (2010) indicate that science teacher leaders share the
following characteristics:
Willingness to learn new things, a service commitment, a deep knowledge of science
content and the goals of reform that combine into a valid and robust educational
philosophy, a passionate advocacy for students and science, willingness to persevere in
the face of obstacles, and the desire to share what they have learned. (p. 107)
Ash and Persall (2000) highlight that a formative teacher leader must possess a high level
of facilitation skills, team inquiry, collaborative problem solving, and examining shared beliefs;
have skills of listening, questioning, probing, and guiding; and have the need to empower people
within the school. Effective leaders have the knowledge and skills to develop curricular
instructional materials, engage the faculty in meaningful conversations about teaching and
learning, work collaboratively to improve teaching capabilities, and engage in school-based
action research (Ash & Persall, 2000). O'Hair and Reitzug (1997) highlight that a teacher leader
is characterized by “developing a caring community culture in schools; facilitating high quality
intellectual growth; and engaging teachers, students, and community in public problem solving”
(p.71).
The Teacher Leadership Exploratory Consortium (2011) developed the Teacher Leader
Model Standards in order to organize, promote, and support teacher leadership as an instrument
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to transform schools for the needs of the 21st century. The Teacher Leader Model Standards
consist of seven domains that describe the various attributes of teacher leadership. These
domains are:
•

Domain I: Fostering a collaborative culture to support educator development and
student learning. Teacher leaders understand the principles of adult learning and,
therefore, seek to develop skills that allow them to build a collaborative culture of
collective responsibility in the school with the intention of improving the teaching
and learning process.

•

Domain II: Accessing and using research to improve practice and student learning.
Teacher leaders recognize the value of research to develop new knowledge, policies
and practices with the purpose of improving the teaching and learning process.
Therefore, “the teacher leader models and facilitates the use of systematic inquiry as a
critical component of teachers’ ongoing learning and development” (Teacher
Leadership Exploratory Consortium, 2011, p.15).

•

Domain III: Promoting professional learning for continuous improvement. Teacher
leaders promote, design, and facilitate job-embedded professional learning in order to
expose other members of the school community to the most updated information
related to the teaching and learning process, methods and strategies.

•

Domain IV: Facilitating improvements in instruction and student learning. Teacher
leaders “demonstrates a deep understanding of the teaching and learning processes
and uses this knowledge to advance the professional skills of colleagues by being a
continuous learner and modeling reflective practice based on student results”
(Teacher Leadership Exploratory Consortium, 2011, p. 17).
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•

Domain V: Promoting the use of assessments and data for school and district
improvement. Teacher leaders share with their colleagues their knowledge about
research on classrooms, school-based data and formative and summative assessment
methods. In addition, teacher leaders collaborate with their colleagues so they can
begin to use assessments and other data to make informed decisions that help to
improve the instructional process.

•

Domain VI: Improving outreach and collaboration with families and community.
“The teacher leader works with colleagues to promote ongoing systematic
collaboration with families, community members, business and community leaders,
and other stakeholders to improve the educational system and expand opportunities
for student learning” (Teacher Leadership Exploratory Consortium, 2011, p.19).

•

Domain VII: Advocating for student learning and the profession. Teacher leaders use
their knowledge about educational policy in order “to advocate for student needs and
for practices that support effective teaching and increase student learning, and serves
as an individual of influence and respect within the school, community, and
profession” (Teacher Leadership Exploratory Consortium, 2011, p.20).

In conclusion, the literature about teacher leadership clearly establishes the need to
change the traditional definition of teacher leadership to something that is more comprehensive
and inclusive. The traditional definition of teacher leadership establishes that a leader is a teacher
who has been assigned to a formal leadership position within the school or district. This
definition clearly establishes a hierarchical and bureaucratic position which minimizes other
informal ways through which leadership can be exercised. In response, the literature presents
new definitions for the concept of leadership that are more inclusive, such as distributed
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leadership and formative leadership. These new definitions of teacher leadership establish that
any teacher within the school can exercise leadership, either individually or collectively; and
influence others, through talking, coaching, and mentoring other teachers, the school principal
and school staff, all in order to achieve the goal of improving the process of teaching and
learning.
More specifically, O'Hair and Reitzug (1997) introduce the concepts of conventional
leadership and constructivist leadership. The authors emphasize that it is important that all
teacher leaders, both formal and informal teacher leaders, seek to move from a conventional
leadership to a constructivist leadership, which promotes the ideals of inquiry, discourse, equity,
authenticity, shared leadership, and service. In a similar way, Doyle (2004) highlights that, to
develop a leadership for community building, it is necessary that the educators completely
change the way in which they think and act —in other words, that they shift from a conventional
leadership thinking to a constructivist one. To this end, the author proposes different leadership
actions that educators can adopt.
In addition, the literature about teacher leadership presents different factors that can
negatively and positively influence the development of a teacher leader. With regard to the
factors which may prevent teachers from developing leadership, the literature highlights
organizational factors, the management arrangement, the culture of the organization, the problem
of teacher isolation and individualism, the personal capacity of teachers, the individual and
personal attributes of the teachers, and the teachers’ level of commitment to become teacher
leaders. With regard to the factors that contribute to the development of teacher leadership, the
literature highlights the support of the school principal, the support offered by the school district
(superintendents and science coordinators), the support of colleagues, the creation of
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collaborative teams, and the teachers’ families. Finally, the literature points out that teacher
leaders need to have skills related to the instructional area, research skills to improve practice
and student learning, and skills related to working collaboratively and helping and influencing
their fellow teachers, the school principals and staff.
Why is it Important for Science Teachers to Develop Leadership Skills?
According to the National Science Education Standards (NRC, 1996), although science
indisputably has always been part of human life, in recent times, its influence has been felt more
urgently in our society because many current social issues have deep scientific implications.
Several of the challenges that humanity is currently facing and will face in the future—such as,
climate change, environmental pollution, sources of energy, and healthcare—require actions that
should be guided by science and engineering knowledge (NRC, 2012). NGSS Lead States (2013)
highlights that “never before has our world been so complex and science knowledge so critical to
making sense of it all” (p.2).
Given this scenario, the main goal of the Framework for K-12 Science Education (NRC,
2012) is:
To ensure that by the end of 12th grade, all students have some appreciation of the beauty
and wonder of science; possess sufficient knowledge of science and engineering to
engage in public discussions on related issues; are careful consumers of scientific and
technological information related to their everyday lives; are able to continue to learn
about science outside school; and have the skills to enter careers of their choice,
including (but not limited to) careers in science, engineering, and technology. (p.1)
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Scientific Literacy
It is necessary for all members of society to have a measure of scientific literacy that
enables them to understand the current controversies and, above all, to use their scientific
knowledge to make informed decisions. The National Science Education Standards (NRC, 1996)
define scientific literacy as “the knowledge and understanding of scientific concepts and
processes required for personal decision making, participation in civic and cultural affairs, and
economic productivity, along with specific associated abilities” (p. 22). The abilities associated
with scientific literacy are important because they are needed to make day-to-day choices and
engage in intelligent discussion and debate of issues involving science, society, and technology,
and also because they have become increasingly important in the workplace (NRC, 1996).
Hodson (2009), North Central Regional Educational Laboratory 21st Century Skills
(2004) and NRC (1996) point out the importance of developing (a) a practical scientific literacy
which refers to the “knowledge that can be used by individuals to cope with life’s everyday
problems relating to diet, health, consumer preferences, technological competence, and so on”
(b) a civic scientific literacy, which includes “the knowledge, skills, attitudes, and values
necessary to play a full and active part in key decision-making areas such as use of natural
resources, energy policy, moral-ethical issues relating to medical and technological innovations,
and environmental protection,” and (c) a cultural scientific literacy, which “involves knowing
something of the ideas and theories of science that constitute major cultural achievements and
the sociocultural and intellectual environment in which they were produced” (Hodson, 2009,
p.10). Hodson (2009) stresses that “scientific literacy does not just result in more skilled and
more knowledgeable people, it results in wiser people, that is, people well-equipped to make
morally and ethically superior decisions” (p.4).
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The goal of developing scientific literacy among students, in many cases, is increasingly
more difficult to achieve. This is because many students who study science find it difficult to
explain, comprehend, and internalize scientific concepts in a meaningful way. Students also face
challenged when it comes to understanding and applying the concepts and processes related to
the Nature of Science (NOS), the ways and processes in which the scientific knowledge is
developed, and how to apply scientific knowledge in a responsible way to the benefit of
humanity (Danipog & Ferido, 2011; Stern, Barnea, & Shauli, 2008). This is because many of the
concepts and processes of science are abstract and students cannot visualize or internalize them
(Gilbert, 2008).
The challenges students face in the study of science are evidenced in the results of
standardized tests that are administered nationally, such as the National Assessment of
Educational Progress (NAEP). According to National Center for Education Statistics (2014a)
NAEP “is the largest nationally representative and continuing assessment of what students in
public and private schools in the United States know and are able do in various subjects” (p.2),
such as mathematics, reading, science, writing, the arts, civics, economics, geography, U.S.
history, and Technology and Engineering Literacy (TEL). Specifically, there are three levels of
achievement for each grade assessed by NAEP (4, 8, and 12): Basic, Proficient, and Advanced
(National Center for Education Statistics, 2014a). NAEP has reported low levels of student
achievement in the areas of science and mathematics in the United States (Kuenzi, 2008). For
instance, more than a third of eighth-graders scored below basic on the 2009 and 2011 NAEP
Science Assessment (National Center for Education Statistics, 2014a).
US students’ struggles with scientific concepts are also evidenced in the results of
standardized tests that are offered internationally, such as the Program for International Student
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Assessment (PISA), which is an international assessment that measures 15-year-old students'
reading, mathematics, and science literacy (National Center for Education Statistics, 2014b). In
these tests, the U.S. ranked 17th in science and 25th in mathematics on the 2009 PISA
assessment and 28th in science and 36th in mathematics on the 2012 PISA Assessment.
Additionally, less than 10 percent of U.S. students in science and mathematics in the 2009 and
2012 PISA assessments scored at one of the top two of six performance levels (National Center
for Education Statistics, 2014b). NGSS Lead States (2013) underlines that “unfortunately,
science and mathematics achievement continues to lag compared to our international
competitors, and this lag has already begun to impact the competitiveness of young Americans as
well as the competitiveness of the U.S. in the global economy” (p.2).
For many years, the United States has been facing a crisis in education, particularly in the
area of science and mathematics. Standardized test results show that students have a low level of
achievement in science and mathematics (Kuenzi, 2008; National Center for Education Statistics,
2014a, 2014b), which reveals that the US education system is not preparing a sufficient number
of students, teachers, and professionals in the area of STEM education (Kuenzi, 2008). Griffiths
and Cahill (2009) have emphasized that "the nation’s capacity to innovate for economic growth
and the ability of American workers to thrive in the modern workforce depend on a broad
foundation of math and science learning” (p.1). However, currently, “the U.S. has a leaky K–12
science, technology, engineering and mathematics (STEM) talent pipeline, with too few students
entering STEM majors and careers at every level—from those with relevant postsecondary
certificates to PhD’s” (NGSS Lead States, 2013, p. 1). This scenario definitely has an impact on
the economic and scientific growth of the United States because increasingly fewer students
choose STEM careers, causing a deficit in the labor force. This, in turn, makes the United States
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to lag behind in the area of STEM in the international arena. This scenario also has implications
for students who are not interested in pursuing studies in any area related to STEM education.
This is because the weakening of science and mathematics education will not allow them to
develop scientific literacy.
The NGSS were recently released in order to address the drop in the number of US
students who choose STEM careers. The NGSS are student achievement goals that stipulate the
performance levels students should be able to attain at the end of a specific instruction. The
NGSS were developed based on the Framework for K–12 Science Education (NGSS Lead
States, 2013). This framework presents three dimensions that are required to provide students a
high-quality science education: science and engineering practices, crosscutting concepts, and
disciplinary core ideas (NRC, 2012). The performance expectations expressed in the NGSS are
the result of integrating the three dimensions included in the Framework for K–12 Science
Education. NGSS Lead States (2013) notes “the integration of these three dimensions provides
students with a context for the content of science, how science knowledge is acquired and
understood, and how the sciences are connected through concepts that have universal meaning
across the disciplines” (p.2).
The NGSS do not specify the instructional and curricular methods by which the standards
should be taught. Therefore, they give to the educators, curriculum developers, and other
education stakeholders the flexibility to decide the most appropriate way to help students meet
the standards based on their needs. Thus, “teachers should rely on quality instructional products
and their own professional judgment as the best way to implement the NGSS in classrooms”
(NGSS Lead States, 2013, p.6).
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Teachers play an important role in the implementation of the NGSS, because they have
the responsibility of helping students develop the performances (practices, knowledge) expressed
in the standards. The NRC (2012) emphasizes that the teachers are:
The linchpin in any effort to change K-12 science education. And it stands to reason that
in order to support implementation of the new standards and the curricula designed to
achieve them, the initial preparation and professional development of teachers of science
will need to change. (p.255)
The rigor of “preparing students for the twenty-first century require that we rethink what
we teach, how we teach, and how we assess student performance” (Ash & Persall, 2000, p.22).
In this process, teacher leaders play an important role because they can create systemic changes
that help to achieve ever-higher levels of student performance and achievement (Ash & Persall,
2000). Landel and Miller (2010) stress that “improving student learning in science poses a host
of challenges not always found in others disciplines, which argues even more strongly for
capitalizing on teacher leadership to support improvements” (p.115). Therefore, in order to
develop citizens who are scientifically literate, the education system and science educational
reforms should begin to promote the development of teacher leaders and provide science
teachers with multiple experiences that allow them to develop leadership skills in order to
improve the science teaching and learning process.
Science Education Reforms
The NSTA (2003) has identified essential elements of science education reform, such as
“aligning curriculum, instruction, and assessment with national, state, and local standards;
implementing professional development based on district and state needs and objectives; and
ensuring that the infrastructure needed to sustain the science program over time is firmly in
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place” (p.1). To achieve these essential elements, the NSTA (2003) has argued for the
importance of having a group of “strong leaders at the district and state levels” (p.1). According
to Howe and Stubbs (2003), teacher leadership represents an essential element for developing the
“involvement, commitment, and empowerment of science teachers” (p.296) in order to advance
the science education reform. NSTA (2003) mentions that for the purpose of implementing a
science education reform, science leaders and their leadership network must take action and
assume a leading role in the following areas: science teaching and learning, professional
development, assessment, and science curriculum development.
Landel and Miller (2010) argue that in this time of increased accountability, the role of
the teacher leader for school improvement is now more important than ever. Also, Hunzicker
(2012) stresses that leadership is a vital element to achieve high standards and accountability and
to understand and work with an increasingly diverse population of students, many of whom have
different academic, social, emotional, and behavioral needs. Teacher leaders are viewed as the
main figures to achieve the implementation of educational reforms and achieve educational
improvement. Teacher leaders are the critical link between educational reforms and schools.
Specifically, this author mentions that teacher leaders are the link that “can take purposes and
policies and influence student learning through its impact on teaching” (Klentschy, 2008, p. 57).
York-Barr and Duke (2004) point out that teacher leadership represents the hope to achieve
continual improvement of the process of teaching and learning in the schools in order to increase
the achievement of every student in the nation. In a similar way, Muijs and Harris (2003) argue
that teacher leadership is a powerful idea because it recognizes the importance and ability of
teacher leaders to promote quality education and achieve both school and classroom
improvement. Klentschy (2008) notes that instead “of the traditional role of being receivers of
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change, teacher leaders will become key decision makers, and in the ‘inside out’ view of
systemic reform, become the owners of change and work with their colleagues to share that
ownership” (p 58).
In summary, the literature about science education emphasizes the importance that
students develop scientific literacy. A scientifically literate citizen has knowledge and
understanding of scientific concepts and processes and can use them to solve problems and think
critically in many situations, both at a professional and personal level. However, currently the
goal of achieving scientific literacy among students is becoming more difficult to achieve. Many
students struggle to significantly understand scientific concepts and, therefore, cannot apply
them in their daily lives. This lack of science understanding is reflected in the students’ poor
academic achievement, which is reflected in the standardized tests and in the low number of
students that choose STEM careers.
In order to improve science learning and the teaching process the government of the
United States has developed several science education reforms, such as the Framework for K-12
Science Education and the Next Generation Science Standards. In order to achieve the core
elements contained in these reforms, the NSTA (2003) has stressed the importance of developing
strong teacher leaders. Therefore, it is important to provide science teachers with multiple
professional development experiences through which they can develop leadership skills.
Furthermore, it is essential that schools and school districts give science teachers the opportunity
and space to put their leadership into practice, which will in turn improve the science
instructional process.
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The Importance of Professional Development Experiences to Help Develop Teacher
Leadership
Given the need for developing scientifically literate students, in order to improve the
science teaching and learning process it is relevant then “to develop a mechanism to create a
cadre of teacher leaders who will play an important role in this change process” (Klentschy,
2008, p.57). Also, Klentschy (2008) argues that improving science teaching and student learning,
and helping students to become scientifically literate, requires that schools and districts provide
or develop professional experiences that allow science teachers to develop their leadership skills.
In order to help science teachers feel committed to developing leadership skills that allow them
to make the necessary changes to improve science education, it is important to provide teachers
with professional development experiences. According to Zuber-Skerritt (2011), professional
development means acquiring “knowledge and skills for both personal and professional
development and career advancement” (p. 6). Professional development includes facilitated
formal and informal learning opportunities situated in practice. The author mentions that
professional development consists of multiples approaches, such as consultation, coaching,
mentoring, reflective supervision, workshops and pre- and post-service programs (Zuber-Skerritt,
2011).
According to Howe and Stubbs (2003), “ongoing programs and opportunities for
professional interaction are essential to leadership development, a long-term process that
depends on opportunities for continued stimulation and support at every stage of the way” (p.
296). The professional development standards point out the importance of placing more
emphasis on a variety of professional development activities for science teachers (NRC, 1996).
Principals have recognized the importance of professional development opportunities and have

53

taken advantage of discipline-focused and grant-supported professional development programs
that are offered at universities to provide experiences to develop science teacher leaders (Landel
& Miller, 2010). Professional development experiences for developing teacher leadership are
offered in many ways, including university coursework, district-sponsored professional
development, and on-the-job training (York-Barr & Duke, 2004). Over the last few years, several
teacher education and professional development programs have been developed and offered to
improve teaching effectiveness, increase student achievement (Berry et al., 2010), and to
improve teacher leadership (Howe & Stubbs, 2003; Lewthwaite, 2006;).
Gess-Newsome and Austin (2010) indicate that professional development experiences
that have the purpose of fostering science education reforms, in addition to helping increase
excellence in the teaching and learning process, also result in the development of teachers as
leaders. For instance, a group of science teachers that participated in in-service programs at
Northern Arizona University (NAU) indicated that the programs helped them to develop selfconfidence and “are willing to position themselves in leadership roles at the classroom,
department, and districts levels, as well as take on external leadership responsibilities in state and
national science education professional societies that allow them to participate in policy
development” (Gess-Newsome & Austin, 2010, p. 96).
In short, providing professional development experiences to teachers, such as
consultation, coaching, mentoring, reflective supervision, workshops, and pre- and post-service
programs (Zuber-Skerritt, 2011), is an important element that allows them to develop and/or
improve their leadership knowledge and skills. This, in turn, will provide them the necessary
tools to improve the learning and teaching process.
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Characteristics of a Professional Development Experience that Help to Develop Teacher
Leadership Skills
Dunne (2002) highlights that often what is missing in the national dialogue about the
importance of educational reforms for improving the teaching and learning process is “an
emphasis on the critical need for effective professional development for educators as a key to
ensuring high-quality education for all students and their achievement of rigorous standards”
(p.67). Gess-Newsome and Austin (2010) argue that to develop teacher leaders it is important to
create well-designed professional development programs that have an intentional developmental
trajectory, instead of an unplanned set of courses, workshops, or experiences.
Gess-Newsome and Austin (2010) conducted a research study aimed at looking at the
professional trajectory of 13 science teachers and how they evolved into teacher leaders. The
authors concluded that “no single set of activities or single program was found to be the sole
contributor to growth of confidence and leadership skills” (p. 107). The science teachers that
participated in the study indicated that a combination of multiple experiences obtained through
different professional development experiences helped them to develop leadership skills. For
instance, the teachers referenced professional development experiences in which they learned
about research, instructional practices advocated by science reforms, and science content
knowledge and pedagogy. Also, the science teachers pointed to professional development
experiences in which they learned about curriculum design and had the opportunity to be
involved “in the creation of district assessment tools, participated in textbook selection, and were
involved in the writing of grants to support educational programs” (Gess-Newsome & Austin,
2010, p.107).
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Hunzicker (2012) indicates that “professional development that is focused on leadership
provides only peripheral support toward teacher leadership” (p. 284). Therefore, it is necessary
for professional development programs that are intended to improve teaching practices and help
teachers to develop leadership skills to include job-embedded collaboration. In this way, teachers
will feel supported in their journey toward leadership in a gradual way, as they accumulate
professional experience and increase self-efficacy. Thus, it is important to create a culture of
collaboration and continuous learning inside the schools that motivates and engages all teachers
to participate in diverse learning and leadership experiences. The goal of instructional
improvement requires collaboration among all the teachers and the administration in the school;
this is because each of them can offer an extensive variety of knowledge and experience (Landel
& Miller, 2010).
According to Klentschy (2008), professional development programs that have the
intention of developing teacher leaders need to provide teachers with different experiences that
involve content and pedagogy, adult development, team building, problem solving and
collaboration, decision making, developing a shared vision, and creation of professional
development experiences. Dunne (2002) indicates that professional development programs that
are more relevant to the task of developing teacher leaders are focused on “teachers’ real work,
provide teachers with opportunities to make choices about their own learning, happen over time,
and contributes to building a professional culture of collaborative learning” (p.67). Ash and
Persall (2000) point out that an effective professional development program for developing
leadership skills needs to be site-based, should allow engagement in collaborative data-driven
problem solving, and provide instruction that allows teachers to expand their knowledge and
continue learning in order to improve the teaching and learning processes in the school.
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Lederman and Lederman (2010) present a description of a master’s degree researchbased leadership program at the Illinois Institute of Technology. This master’s program targets
the skills and abilities necessary to become an instructional leader at the secondary level.
Specifically, the authors indicate that an instructional leader needs to have knowledge and skills
related to several educational areas. Therefore, these areas need to be part of an effective
professional development program in order to develop teacher leaders. The areas and the
importance of these areas are:
1. Curriculum development: teachers have more understanding of the nature of the
curriculum and its purposes. In this way, teachers may exercise their leadership and
improve the curriculum in their districts and schools.
2. Action research: teachers have knowledge about and also conduct action research
because it is important for them to “develop the skills necessary to collect systematic
data to answer teaching/learning questions relevant to their current situation”
(Lederman & Lederman, 2010, p.132).
3. Assessment and evaluation: teachers have knowledge about assessment and
evaluation approaches because they need to develop valid and reliable assessments of
student knowledge and also perform an analysis of the data obtained to make
appropriate instructional decisions.
4. Subject matter knowledge, including inquiry and the nature of science: it is important
that science teachers “develop subject content knowledge and pedagogical knowledge
and skills related to inquiry and the nature of science. It is expected that instructional
leaders provide to their colleagues professional development about the nature of
science and scientific inquiry” (Lederman & Lederman, 2010, p. 134).
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5. Advanced instructional strategies: this allows teachers to develop and practice
instructional strategies that develop critical thinking.
6. Supervision, mentoring and peer coaching: these activities are performed by
instructional leaders. Therefore, it is essential that teachers develop knowledge and
skills related to supervision and mentoring skills.
7. Expertise in connecting school curriculum to community resources and agencies:
instructional leaders need to be well-prepared and have sufficient knowledge related
to the educational opportunities outside of the formal school that can be used to
promote and improve learning. It is expected that the instructional teacher leader
provides workshops to their colleagues about the importance of using informal
science settings to enrich the science curriculum.
8. Leadership skills: teachers need to put into practice the leadership skills that they
have developed during the program. For this reason, the teachers need to develop a
plan in which they present the instructional changes that they plan to implement in
their schools and districts (for example, curriculum change and professional
development opportunities).
9. Grant writing and contributions to the professional community: teacher leaders need
opportunities to share their knowledge with other teachers and administrators, among
other people in the educational field. For this reason, at the end of the program each
teacher needs to make a plan of activities including his or her continued professional
growth for the next five years.
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Similarly, Howe and Stubbs (2003) conducted a study with the purpose of investigating
how three science teachers that participated in the SCI-LINK professional program became
effective teacher leaders in their practices. As part of the results, the authors indicated that the
three teachers identified four components of the SCI-LINK program that promoted and
facilitated leadership development. Therefore, these four components are proposed as essential
elements that need to be included in a professional development program designed to promote
the development of teacher leaders. The four components are presented below:
1. The existence of mutual respect between the program staff, the scientists, and
teachers: program staff and the environmental scientists always viewed the teachers
as competent professionals who believed in the educational process, knew their
students, were familiar with their subject matter curriculum, and were willing to learn
new ideas to transfer them within the classroom practice.
2. Challenging tasks: the teachers indicated that the program included multiple activities
and tasks that were very challenging for them and which resulted in mental
disequilibrium for them. “This disequilibrium led them to develop new understanding
of themselves, new meaning structures, and a greater confidence in their abilities”
(Howe & Stubbs, 2003, p. 295).
3. The development of a community of practice: all the teachers indicated that the
creation of a community of practice helped them to overcome the challenges and
feelings of inadequacy. The fact that the program allowed the teachers to interact
informally with scientists and work together in groups to get the task done were
important elements that helped to foster the development of a community. “This
interaction is one of the necessary conditions for leadership development and
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precedes the development of a community that becomes a supportive network”
(Howe & Stubbs, 2003, p. 285). This experience allowed the teacher leaders to create
communities of practice in their schools.
4. Opportunities for teachers to assume leadership roles: the teachers highlighted the
opportunities that the program provided them to assume leadership roles. For
instance, they indicated that they had the opportunity “to lead workshops, plan
programs for other teachers, write and field-test curriculum materials, and make
presentations at conferences” (Howe & Stubbs, 2003, p. 295). These experiences
helped to strengthen the newly acquired leadership skills and reinforce confidence.
Impact of Teacher Leadership
Participation in professional development experiences allows science teachers to develop
leadership skills, which definitely has a direct effect on the improvement of the science teaching
and learning process. According to York-Barr and Duke (2004), teacher leadership includes a
“wide variety of work at multiple levels in educational systems, including work with students,
colleagues, and administrators and work that is focused on instructional, professional, and
organizational development” (p.288). Lederman and Lederman (2010) argue that an instructional
leader “facilities the dissemination of good practices to a broader audience in an effort to benefit
the science education community beyond a specific locality” (p. 130).
Teacher leaders support their colleagues in multiples ways, from “conducting and
debriefing observations of classroom instructions, to demonstrating and debriefing effective
lessons, to analyzing students work or discourse among groups of teachers” (Landel & Miller,
2010, p. 117). According to York-Barr and Duke (2004), in order to achieve educational
improvement in the area of instruction, it is essential that teacher leaders work actively in
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classrooms and with peers. Muijs and Harris (2003) establish that when teachers learn
collaboratively through the process of mentoring, observation, peer coaching, and mutual
reflection, the potential to cultivate teacher leadership is significantly enhanced.
In the science education arena Landel and Miller (2010) stress the importance that
science teacher leaders help the school principal and their colleagues in various school areas and
tasks. The authors mention that science teacher leaders provide school principals with
specialized knowledge and skills related to science content and pedagogy. For instance,
secondary science teacher leaders help principals with elementary science teachers. This is
because elementary classroom teachers have basic knowledge about scientific content, and as a
result they do not teach important science topics that are included in the science curriculum. In
this sense, secondary science teacher leaders help the elementary science teachers improve their
understanding about a particular science topic and find the most appropriate teaching and
learning strategies to teach it. In addition, at the secondary level principals often face difficult
choices in hiring due to current shortages of certificated science teachers. In this sense, science
teacher leaders can help the principal to provide professional development workshops to the new
teachers so they can fill knowledge gaps. According to Landel and Miller (2010), when
principals adopt a collaborative attitude, they begin to consider teacher leaders as their allies and
begin to share leadership in order to achieve the common goal of improving the teaching and
learning process.
Gess-Newsome and Austin (2010) interviewed 13 science teachers who participated in
in-service programs at Northern Arizona University (NAU). The interview was about their
professional trajectory and the ways in which they evolved into teacher leaders. One of the
sections of the interview was related to the impact of leadership on science education reform and
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what evidence they have that their efforts had made an impact. Following an analysis of the
interviews, the researchers found that all teachers realized the impact of their leadership on other
teachers, the students, and at district and policy levels. Through these impacts the teachers could
clearly see their contributions to science education reform.
In terms of the impact of teacher leadership on other teachers, teachers indicated that they
helped elementary science teachers to develop lessons. Other science teacher leaders indicated
that they designed and provided professional development workshops, and gave advice in-person
and by phone. They stated that, through mentoring, patience, and skilled practice, they helped
their colleagues achieve changes in their teaching practice. All the teachers emphasized that
through the process of developing and teaching formal and informal professional development
sessions to their colleagues they deepened and improved their own knowledge about science
education reforms and the materials, resources, and activities that support the reform movement.
In addition, the teachers mentioned they had a positive impact as leaders by supporting preservice teachers and by teaching classes and lectures in a university setting.
In terms of the impact of teacher leadership on the students, the teachers mentioned that
the professional development activities in which they participated helped them to increase their
mastery of the content, learn about inquiry-based teaching, tap into students’ thinking, and
develop knowledge and skills to assist in implementing curriculum materials and interpreting
assessment systems. The teachers indicated that they implemented the science content and
pedagogical knowledge learned in the professional development experience, and they have seen
positive impacts on the students’ attitudes and the learning of science.
In terms of the impact of teacher leadership at district and policy level, some teachers
indicated that the curricular activities they developed have influenced science teaching in
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different schools in their district. In fact, one of the science teachers indicated that he was
selected by the governor as the only active teacher to serve on a state level committee that
examined several educational problems. The committee’s work resulted in the state legislature
increasing the statewide graduation science requirement from two years to three.
In another example, a chapter of Lederman and Lederman (2010) describes a master’s
degree program that targets the skills and abilities necessary to become an instructional leader at
the secondary level. As a result, the authors mentioned that 97 secondary science teachers have
completed the program. In addition, the authors indicated that the program staff used five
outcomes as indicators of the success of the program. In terms of the first outcome, department
leadership, the authors noted that “32 of our teachers have assumed the role of science
department chair in their school” (Lederman & Lederman, 2010, p. 138). In terms of the second
outcome, district and schoolwide professional development, the authors found that “a total of 97
teachers (82%) have delivered professional development workshops in their schools or districts
and at least 15 of our teachers have presented additional workshops beyond the initial workshop”
(Lederman & Lederman, 2010, p.138).
For the third outcome, funded grants, the authors found that “24 (25%) have been
successful in securing funding for instructional projects” (Lederman & Lederman, 2010, p.138).
Meanwhile, in the fourth outcome, professional development, “49% of the teachers have
successfully presented at professional meetings” (Lederman & Lederman, 2010, p.138). In terms
of the fifth outcome, mentoring of preservice teachers, “a total of 74% program graduates have
successfully supervised a student teacher” (Lederman & Lederman, 2010, p.138). In conclusion,
this master’s degree program shows that leadership in teachers can be developed and sustained
through programs that provide opportunities to improve skills and knowledge “in curriculum,
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instruction, supervision, assessment, and others areas to an extent that enables them to benefit
others” (Lederman & Lederman, 2010, p.140).
In summary, it is imperative to develop a cadre of teacher leaders that helps to implement
science education reforms and helps students acquire scientific literacy and, therefore, helps to
improve the science teaching and learning process. In this scenario, professional development
programs are an essential means through which teachers can develop leadership skills. The
literature about professional development programs identifies essential characteristics that a
professional development program needs to have in order to develop teacher leaders. In general,
a professional development program needs to offer courses in curriculum development, action
research, assessment, and evaluation (Gess-Newsome & Austin, 2010; Lederman & Lederman,
2010), science content knowledge and pedagogical knowledge (Ash & Persall, 2000; GessNewsome & Austin, 2010; Klentschy, 2008; Lederman & Lederman, 2010), advanced
instructional strategies, supervision, mentoring, peer coaching, grant writing, contributions to the
professional community (Lederman & Lederman, 2010), adult development, team building,
resolving conflicts, problem solving and collaboration, decision making, building vision, and
development of professional development experiences (Klentschy, 2008).
In addition, it is necessary to establish a professional development program in order to
take into consideration teachers’ real work (Ash & Persall, 2000; Dunne, 2002); promote mutual
respect between the participants and program staff and introduce challenging tasks (Howe &
Stubbs, 2003); promote the use of collaborative data-driven problem solving, provide constant
follow-up and coaching (Ash & Persall, 2000); provide teachers with multiple opportunities that
allow them to put in practice their leadership skills (Dunne, 2002; Howe & Stubbs, 2003;
Lederman & Lederman, 2010); stimulate the development of a community of practice (Howe &
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Stubbs, 2003; Hunzicker, 2012); and promote a collaborative team problem solving (Ash &
Persall, 2000) and collaborative decision making (Dunne, 2002). With regard to the impact of
teacher leadership, the literature stresses that teachers who have participated in professional
development programs and have developed leadership skills have a positive impact on their
students, colleagues, school principals, and at a district and policy level.
What is Action Research?
Action research has multiple defintions. Carr and Kemmis (1986) defined action research
as “a form of self-reflective enquiry undertaken by participants in social situations in order to
improve the rationality and justice of their own practices, their understanding of these practices,
and the situation in which the practices are carried out.” (p.162). Similarly, Feldman (2002) said
that:
Action research happens when people research their own practice in order to improve it
and to come to a better understanding of their practice situations. It is action because they
act within the systems that they are trying to improve and understand. It is research
because it is systematic, critical inquiry made public. (p. 242)
Altrichter, Kemmis, McTaggart and Zuber-Skerritt (2002) indicate that in an action
research process people reflect upon and improve their practices, through the process of linking
their action and reflection, making their experiences public and benefiting other people that can
be concerned with and interested in the specific practice. The definition by Zuber-Skerritt (2011)
establishes action research as a cyclical iterative process of action and reflection in which there is
an integration of theory and practice, research, and development.
Several authors (Altrichter et al., 2002; Carr & Kemmis, 1986; McNiff, 1992; ZuberSkerritt, 2011) illustrate the action process with a diagrammatical model that consists of spiral
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cycles that are composed of four elements that represent the phases of an action research process,
including planning, acting, observing, and reflecting. Each of these phases allows for a better
understanding of the changes and development processes. During the action research process the
practitioner identifies a problem in his or her practice, plans a solution, implements it, observes
the effects and consequences, evaluates and reflects on the outcomes, modifies actions and ideas,
and plans again for the next step (McNiff, 1992). Carr and Kemmis (1986) point out that:
At the level of a particular self-reflective spiral of a particular action research project, the
tension between retrospective understanding and prospective action is enacted in each of
the four ‘moments’ of the action research process, each of which ‘looks back’ to the
previous moment for its justification, and ‘looks forward’ to the next moment for its
realization. (p. 186)
The self-reflective spiral allows the researcher to link the reconstruction past events with
the construction of future events throughout their action; in doing this, the researcher intends to
transform the present in order to develop a different and better future. In particular, the action
research self-reflective spiral has the intention of transforming individual and collective practices
and understandings, and the situations in which individuals participate, thus identifying and
exposing both the interests of the participants and the ideological distortions (Carr & Kemmis,
1986). Therefore, “action research can thus establish conditions under which it can identify and
expose those aspects of the social order which frustrate rational change, and provide a basis for
action to overcome irrationality, injustice and deprivation” (Carr & Kemmis, 1986, p. 197).
Altrichter et al. (2002) conclude that action research is characterized by being critical,
reflective, accountable, participative and collaborative. Action research is critical because
“practitioners not only look for ways to improve their practice but are also critical change agents
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of those constraints, and of themselves” (Altrichter et al., 2002, p.131). Action research is
reflective in the sense that practitioners “analyze and develop concepts and theories about their
experiences” (Altrichter et al., 2002, p.131). Action research is participative because all the
participants involved in the action research process contribute equally to the process of inquiry.
As well, action research is collaborative in the sense that the investigator is not considered an
external expert doing research, but instead is considered a partner “working with and for those
affected by the problem” (Altrichter et al., 2002, p.131). Finally, the authors state that action
researchers are accountable because they need to make public their learning process and its
results. In addition, “their practice is self-evaluated in that the reflective and analytical insights of
the researcher-practitioners themselves form the basis of the developmental process” (Altrichter
et al., 2002, p.131). Likewise, Bradbury-Huang (2010) points out that in an action research
process the work happens in the context of action in an organization, operates in partnership with
practitioners, and is reflexive. The author mentions that action research operates in partnership
with practitioners because the researcher discusses and identifies the research questions and
designs in collaboration with the practitioners. In addition, action research is reflexive because
the action researchers plans a cycle of action and reflection in order to change or improve a
particular situation.
The literature about action research also indicates that action research is a democratic and
emancipatory process (Brydon-Miller, Greenwood & Maguire, 2003; Carr & Kemmis, 1986;
Gergen, 2003; Ledwith, 2007). Gergen (2003) underlines that action research practices have a
huge potential “for social change, and particularly in the expansion of the democratic processes
on which the social good depends” (p.46). Specifically, Carr and Kemmis (1986) emphasize that
action research is democratic because it seeks to involve and engage other people in all the
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phases of the research process. The authors specify that action research “recognizes that
conditions for investigating the truth of knowledge claims are also the conditions for democratic
participation in critical discussion” (Carr & Kemmis, 1986, p.199). In addition, Carr and
Kemmis (1986) stress that action research is democratic because “action research involves
practitioners directly in theorizing their own practice and revising their theories self-critically in
the light of their practical consequences” (p. 198).
Also, the action research process provides the conditions under which action researchers
and all the people involved in the action research process will come into conflict with irrational
and unjust educational and social practices. In this regard, action research “is a deliberate process
for emancipating practitioners from the often unseen constraints of assumptions, habit,
precedent, coercion and ideology” (Carr & Kemmis, 1986, p. 192). According to Ledwith (2007)
an action research process that is emancipatory is founded on an anti-oppressive ideology:
It commits to identifying and challenging unequal power relations within its process. It is
rooted in dialogue, attempting to work with, not on, people, and intends that its process
should be empowering for all involved. More than this, it is committed to collective
action for social change as its outcome. (p.599)
In addition to the previous action research definitions, which are more general and extend
their purposes to any social situation, the literature also presents other similar definitions of
action research that are exclusively related to the educational arena. From an educational
perspective, action research is defined as a systematic and continual disciplined inquiry
conducted by educators to inform and improve their practice and the teaching and learning
process (Calhoun, 2002; Feldman & Capobianco, 2000). Lytle and Cochran-Smith (1992)
highlight that when teachers are committed to participate in the inquiry process, they can
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understand what is happening in their classroom and “how their own interpretations of classroom
events are shaped” (p. 452). Feldman and Capobianco (2000) emphasize that in an action
research process the teacher assumes the role of researcher during the study of either “their own
methods of instruction and assessment; examining the cognitive process of learning; or
participating in the process of curriculum research and development” (p.1). Teachers who
conduct action research are concerned with the experiences that emanate from their practice. In
particular, teachers are concerned with the consequences of their actions and want to know more
about the events that occur in their classroom (Lytle & Cochran-Smith, 1992).
According to Carr and Kemmis (1986), through an action research process, teachers can
create self-critical communities of teacher researchers in order to develop educational knowledge
in a systematic way, which can help to justify their educational practices and the educational
situations that are constituted by these practices. In addition, in this process, teachers can
“identify those institutionalized patterns of practice which limit the achievement of more rational
communication, more just decision making and access to an interesting and satisfying life for
all” (Carr & Kemmis, 1986, p. 194). Through an action research process the teachers can
determine and justify new practices at the school or district level and make demands on old and
inadequate educational and/or administrative procedures, creating a situation where these
procedures can be modified and new practices and policies are developed (Carr & Kemmis,
1986).
In spite of the importance and the educational benefits for teachers who conduct action
research with the purpose of improving their educational practice, the literature has shown that
commonly teachers are neither committed nor enthusiastic to conduct action research in their
classroom. According to Avgitidou (2009), research studies have shown that teachers commonly
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have not taken an action role in the creation of knowledge about their own teaching practice. As
a consequence of the lack of action research studies conducted by teachers, during the past
decades, the number of collaborative research partnerships between schools and universities has
increased, as well as between university researchers and teachers (Avgitidou, 2009; Goldstein,
2000). Through these collaborative projects, teachers have the opportunity to learn the
importance of conducting action research to know, interrogate, enrich, and improve their
teaching practice. Lytle and Cochran-Smith (1992) argue that, “research by teachers is a
significant way of knowing about teaching” (p.450).
Through the opportunities that these collaboration projects provide to help teachers learn
the importance of action research, and to conduct an action research study, teachers are able to
develop leadership skills. Smeets and Ponte (2009) argue that action research is considered a
strategy for professional development programs aimed at developing teacher leaders. Ponte
(2005) establishes that to develop teacher leaders, instead of using professional development
approaches based on one-shot workshops, it is necessary to use other approaches based on action
research that “allow teachers to learn in their own practice and to learn from their own practice
through self-directed, inquiry-based activities” (p.274). These approaches, based on action
research, are intended to help teachers understand and improve their practice and contribute to
the improvement of the practices in their school.
Action Research as a Strategy for Developing Constructivist Teacher Leadership
Action research is considered a strategy for developing constructivist teacher leadership
because it helps to cultivate one of the main characteristics that distinguish constructivist teacher
leaders: the use of systematic research to improve their practices and the instructional process.
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Use of Systematic Inquiry
The literature about the development of teacher leadership emphasizes that one of the
characteristics that distinguishes constructivist teacher leaders is that they systematically
investigate the problems or situations that occur in their practice and context. According to
several authors (Doyle, 2004; Lambert, 2002; O'Hair & Reitzug,1997), constructivist teacher
leaders adopt and seek to engage others in a culture of inquiry and discourse in order to construct
new knowledge and improve their practices. Ash and Persall (2000) stress that something that
characterized teacher leaders is that they have the skills of listening, questioning, probing,
guiding, and asking questions, and collecting, analyzing, and interpreting data. According to
Lederman and Lederman (2010), teacher leadership skills include those skills necessary to make
data-driven decisions about the local concerns of teachers and administrators. The Teacher
Leader Model Standards emphasize the importance of teacher leaders making use of systematic
research to improve the educational process. This goal can be found in two of the domains
contained in the Teacher Leader Model: “Domain II: Accessing and using research to improve
practice and student learning” and “Domain V: Promoting the use of assessments and data for
school and district improvement” (Teacher Leadership Exploratory Consortium, 2011, p.9).
The literature about action research also points out that “in action research teachers
engage in reflection and improvement based on information they have systematically gathered
and analyzed themselves” (Ponte, 2005, p. 278) in order to improve their own practice and the
situation in which they are practicing, and to try to discover how technical improvements can
also lead to practical or emancipatory improvements (Ponte, 2005). Calhoun (2002) points out
that action research allows teachers to systematically study their practice and its context and
study the effects on themselves, their students, and colleagues. Feldman and Minstrell (2000)
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stress that the experience of conducting an action research study leads to significant changes in
the teachers, and “these changes include an increase in the teachers’ knowledge and their stances
toward their work” (p.4). Therefore, action research promotes that teachers use systematic
research for improving their teaching practice, the teaching practices of their colleagues, and the
practices and processes of their school in order to advance the instructional process.
The literature presents some empirical articles that have sought to determine whether
action research provides an appropriate strategy for the cultivation of teacher leadership. For
instance, Smeets and Ponte (2009) conducted a descriptive case study of 12 teachers and school
staff who were enrolled in a two-year in-service education course in special educational needs,
which was offered by a local university. The course included an academic and practical
orientation and an action research component. The action research was carried out in groups. As
a method of data collection, the authors used interviews, focus groups, and document analysis.
The teachers that participated in the study indicated that action research had a significant
impact on their own teaching practice and on the teaching practice of others in the school.
Teachers expressed that the action research experience allowed them to improve their leadership
skills because they initiated educational changes in the school themselves and because they felt
responsible for preserving what they had gained from the action research. The authors concluded
that “the form in which the influence and impact were experienced bore a great resemblance to
aspects of teacher leadership, such as informal, developing, fluctuating, shared among teachers,
and based on collective learning” (Smeets & Ponte, 2009, p.190). In this study we can see how
the experience of doing action research indirectly helped teachers to develop leadership. This is
because the teachers indicated that through the experience of doing action research they grew as
leaders, in particular because they initiated educational changes in their school. For instance, the
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teachers became mentors and created a community in which they promoted the debate and the
generation of knowledge in a systematic way.
Also, here we can see how teachers made use of systematic research to solve problems
and generate knowledge, two aspects that were learned through the experience of conducting an
action research study. As a result of the study, Smeets and Ponte (2009) developed a descriptive
model about the influences and impact of action research in the school. In the model, the authors
conceptualize and argue that action research has an impact on action researchers’ own practice
because teachers do action research to improve their practice. In addition, action research has an
impact on the practice of others in the school, because teacher researchers create an educational
self-critical community that promotes the debate and the development of knowledge in a
systematic way, which allows for the improvement of the teaching and learning process in the
whole school. Therefore, the authors conclude that action research is an appropriate strategy for
extending teacher leadership.
In another example of an empirical article, Hunzicker (2012) conducted a research study
with the purpose of exploring how teachers learn to exercise informal leadership in the schools
and districts where they work. The author used a multiple case study and the participants in the
study were eight elementary and secondary teachers who were enrolled in a Science,
Technology, Engineering, and Mathematics (STEM) master’s cohort at a private university. To
participate in the study, the teachers were required to have completed a teacher leadership course
and a Teacher Leader Portfolio (TLP). In the TLP the teachers documented and reflected on their
professional growth toward leadership during their time in the STEM master’s program. As a
method of data collection, the researchers used a questionnaire and an electronic copy of the
teachers’ TLP written self- reflection.
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In terms of the findings, the researchers determined that one factor that supported
teachers’ development toward leadership was exposure to research-based practices, which helped
teachers to increase their self-efficacy and service beyond the classroom. The teachers indicated
that through their participation in the STEM master’s program they had the opportunity to
engage in various research-based practices. For instance, teachers expressed that the designing
and conducting of action research was the most relevant professional skill gained. The teachers
indicated that the research skills they developed helped them to improve their professional
practice and the instructional process. They also stated that they had started to use data to inform
their instructional decisions and search for and provide professional development initiatives in
order to help their fellow teachers to increase their knowledge about several educational topics.
In the process of conducting action research the teachers started to participate in school and
district initiatives in order to improve instruction and increase student achievement. Through the
processes of inquiry and collaboration, they immerse in several opportunities to practice their
informal leadership. Thus, exposure to research-based practices helps to develop teacher
leadership.
Reflective Process
Action research is considered a strategy for developing constructivist teacher leadership
because it helps to cultivate one of the main characteristics that distinguish constructivist teacher
leaders: the use of a reflective process about their practices and the educational context in order
to take action and improve it. The literature about the development of leadership emphasizes that
one of the characteristics that distinguishes constructivist teacher leaders is that they have the
ability to investigate their practice and their educational context systematically and reflect on the
results in order to improve their practices, the context in which those practice occur and the
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instructional process. York-Barr and Duke (2004) argue that “the practice of teacher leadership
requires flexibility with adjustments informed by ongoing individual and collective reflection
about the effects on educational practice and student learning” (p.291). Zuber-Skerritt (2011)
introduces the concept of action leadership and mentions that it is developed through the process
of action learning and action research in collaboration with others and, specifically, through
dialogue, critical thinking, and reflection. According to Lambert (2003), “learning and leading
are two conceptions that are intertwined because they arise from the understanding of what it
means to be human” (p.423). This author explains that “to be human is to learn, and to learn is to
construct meaning and knowledge about the world that enables us to act purposefully” (Lambert,
2003, p.423). Lambert (2003) highlights that when constructivist teachers face new experiences,
these are mediated by reflection, inquiry, and social interaction, which allows the construction of
meaning and knowledge. In addition, Lambert (2003) notes that constructivist teacher leaders use
information obtained from an inquiry-based process to inform decisions and practice and use the
reflection “as the as the genesis of innovation and self-organizing practice” (p.425) and for
improving student performance.
On the other hand, the literature about action research highlights that a rational
understanding of practice and the context in which the practice takes place can only be gained
through systematic and critical reflection conducted by the actor/s involved in the action (Carr &
Kemmis, 1986). Ledwith (2007) argues that being critical implicates an inner and outer process
of search and research.
In the inner process, we need to be reflexive: to question our reflections, and take them to
a deeper level in order to challenge our inner attitudes and prejudices. And, in the outer
process, we need to create critical spaces where we can engage with others in building a
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body of knowledge that takes our collective understanding to more complex analytic
levels. (p. 605)
Ponte (2005) expresses that through an action research process, teachers reflect about
data that has been systematically gathered and analyzed in order to restructure their own actions
and the situation in which they are operating. According to Smeets and Ponte (2009), action
research achieves its objectives by using a cyclic process, which alternates between action and
critical reflection. This cycle of reflection and action that characterizes the action research
process provides the scenario in which practitioners can create a space for critical reflection.
Specifically, during the critical reflective process practitioners consciously examine their
practices and the contexts and situations in which these practices are conducted in order to see
whether there are contradictions within and between them (Carr & Kemmis, 1986). In this way,
the practitioners can identify their self-interests and assess where their practices are “distorted by
taken-for-granted assumptions, habits, custom, precedent, coercion or ideology” (Carr &
Kemmis, 1986, p.192).
During the critical reflective process, teachers develop their own educational theories and
determine the effectiveness and applicability of several educational theories previously
developed (Carr & Kemmis, 1986). Brydon-Miller et al., (2003) point out that the action research
process allows for the creation of theories generated in practice through a critical reflective
process. According to Carr and Kemmis (1986), existing theories “may be provocative,
interesting, plausible or arresting but they only become compelling when they are authentically
understood and critically evaluated in the self-reflection of the practitioner” (p. 199). The process
of critical reflection encourages teachers to take action in order to improve their educational
practices and contexts. Carr and Kemmis (1986) underline that action researchers adopt a critical
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and activist position, as they are “committed not only to understanding social world but also to
changing it” (p.194). According to Schuster and Turner (2014):
Reflection in action research can help to overcome counter-productive patterns of
behaviors and interaction and create the conditions for innovations in teaching. It also
contributes to developing the professional knowledge of individuals, as well as of
communities practicing both in schools and in networks. (p.140)
The literature includes an empirical study conducted by Howe and Stubbs (2003) aimed
at examining the process through which three science teachers became active, effective teacher
leaders in their schools, in professional organizations, and in other areas of their lives. Howe and
Stubbs (2003) used a leadership development theoretical model for interpreting the leadership
development of three science teachers. The model consists of three stages: “(1) readiness for
development, (2) the process of undergoing developmental change, and (3) the outcomes- a final
stage in which new insights, new meanings, and new capacities for effective action have come
into being” (Howe & Stubbs, 2003, p.284).
In analyzing the testimonies of science teachers about their process to become teacher
leaders, the authors found that this occurred in a sequential way. That is, teachers went through a
developmental and transformative process before becoming teacher leaders. Regarding the first
stage of the model that was used to analyze the teachers’ leadership development, the three
teachers indicated that, from the beginning, they had a readiness to begin participating in the
professional development program. According to Howe and Stubbs (2003), “the first
consideration in leadership development is whether the individual is ready to engage in the
developmental process” (p. 285).
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External and internal factors play a decisive role at the moment an individual decides
whether to engage or not in the developmental process. In terms of the second stage of the
model, all teachers reported that they went through a developmental process through which they
faced different situations they had never been in before and performed various activities and
tasks that they had never done previously, such as research-based experiences. These experiences
provoked in them a mental disequilibrium. According to Howe and Stubbs (2003), during the
development stage there is confusion and initial lack of acceptance. This situation causes
disequilibrium and “the individual may feel threatened and anxious and may resist accepting the
experience as meaningful” (Howe & Stubbs, 2003, p.286). The teachers mentioned that the
program provided them with an appropriate environment in which they were supported and
through which they had the opportunity to reflect about the new situations.
This process of reflection led them to develop new understanding and reestablish
equilibrium. According to Howe and Stubbs (2003), “within a supportive environment it
becomes possible for each person to rethink past assumptions, to frame and reframe, to vision
and revision new possibilities both personally and for the community” (p.286). Through this
process, new meaning structures are built and new ideas are accepted. The teachers stressed that
this process of disequilibrium, reflection, and the reestablishment of the equilibrium helped them
to become teacher leaders. As for the third stage of the model, the teachers indicated that after
the program they began to apply their leadership in their teaching practice and in their schools.
For instance, they integrated new science teaching and learning strategies into their teaching
practice, began to serve as mentor teachers, developed workshops for their colleagues, and
started to participate in teacher professional associations.
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This research shows how research-based activities caused a mental disequilibrium in the
teachers and how the program provided them the necessary support and tools to make sense of
the new experiences. Finally, through a process of individual and collective reflection among all
participants in the program, the teachers were able to regain equilibrium. As a result, the teachers
developed leadership skills and applied these skills in their practice. The authors concluded that
“developmental change is never a straightforward progression through stages but involves backand-forth movement between the old and the new until a fresh perspective is attained” (Howe &
Stubbs, 2003, p.286).
Collaboration
Action research is considered a strategy for developing constructivist leadership because
it helps to cultivate one of the main characteristics that distinguish a constructivist teacher leader:
collaboration. That is, they seek to engage school community members in the resolution of
problems that arise in the school, which gives voice to all the members of the school community
and allows them to develop knowledge about the issues that are of interest to them, as well as
seek appropriate alternatives to solve them. This process allows for the development of a shared
leadership and the empowerment of all the member of the school community.
The literature defines constructivist leadership as “the reciprocal processes that enable
participants in an educational community to construct meanings that lead toward a shared
purpose of schooling” (Lambert, 2002, p.36). According to Doyle (2004), constructivist
leadership is characterized by being reciprocal because the educational purposes and goals are
shared by all the members of the school community. In addition, Race (2006) stresses that
another characteristic of constructivist leadership is recognizing that everyone can lead, which
promotes the sharing of ideas and beliefs and makes possible the process of educational
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improvement. Therefore, Lambert (2002) stresses that “constructivist leadership separates
leadership from leader and situates it in the patterns of relationships among participants” (p.39).
The engagement of the entire school community in the resolution of educational issues
and problems allows for the development of communities of learners and researchers (Doyle,
2004). The creation of these communities promotes the performance of actions that enable
everyone in a community “to evoke potential within a trusting environment; to inquire into
practice, thereby reconstructing old assumptions; to focus on the construction of meaning; or to
frame actions based on new behaviors and purposeful intention” (Lambert, 2002, p.57). This
process gives voice to everyone in the school community, which enables each person to develop
knowledge about educational problems and situations and take action in order to seek
appropriate alternatives to solve them (O'Hair & Reitzug, 1997). Thus, according to Lambert
(2002), in a constructivist leadership:
The school functions as a community that is self-motivating and that views the growth of
its members as fundamental. There is an emphasis on language as a means for shaping
the school culture, conveying commonality of experience, and articulating a joint vision.
Shared inquiry is an important activity in problem identification and resolution;
participants conduct action research and share findings as a way of improving practice.
(p. 14)
The literature about action research also stresses that an important value shared by action
researchers is their appreciation and respect for the knowledge and experiences that other people
bring to a particular situation. According to Brydon-Miller et al., (2003) “the respect action
researchers have for the complexity of local situations and for the knowledge people gain in the
processes of everyday life makes it impossible for us to ignore what the ‘people’ think and want”
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(p.25). Understanding the nature and consequences of social action requires that action
researchers appreciate, understand, and consider the perspectives of other people involved in and
affected by the action (Carr & Kemmis, 1986).
Action researchers understand that all practices have many voices and, therefore, it is
important to consider those voices in order to achieve a richer and complete understanding of the
situation and improve it (Gergen, 2003). Thus, action researchers not only seek to involve
themselves in the understanding of educational practices, situations, and contexts, but to also
involve other people in collaborating in the entire action research process (Carr & Kemmis,
1986). According to Carr and Kemmis (1986), “action research therefore precipitates
collaborative involvement in the research process, in which the research process is extended
towards including all those involved in, or affected by, the action” (p.200). This scenario allows
the action researchers to work collaboratively with other people and begin to develop
communities of learners and researchers committed to learn about and improve their practices,
their understanding of these practices, and the context of these practices (Carr & Kemmis, 1986;
Brydon-Miller et al., 2003).
In conclusion, taking into consideration the information presented in the literature we can
define action research as a systematic and ongoing disciplined inquiry through which the
practitioners reflect on the results obtained systematically and take action with the purpose to
inform and improve their practice and situation. The action research process is represented by a
diagrammatical model that consists of spiral cycles that are made up of four elements: planning,
acting, observing and reflecting (Altrichter et al., 2002). In short, no matter in what social situation
the action research is implemented, what is important is that it is used with the intention of
studying, reflecting on and improving a practice or a situation, and that the result of that study and
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reflection lead to an action. Finally, both the results of the study and the actions implemented need
to be made available publicly.
An analysis of the literature about teacher leadership and action research highlights the
link between these two concepts; that is, many of the characteristics that distinguish
constructivist teacher leaders are also characteristics of action research. Therefore, the
knowledge and skills that characterize constructivist teacher leaders are knowledge and skills
that can be developed through an action research process. Thus, it can be concluded that action
research should be considered as a strategy for developing constructivist teacher leadership
because it helps to cultivate the main characteristics that distinguish a teacher leader: the use of
systematic research, a reflective process, and the engagement in collaborative processes that
allow the development of a shared leadership and the empowerment of all the members of the
school community.
Summary
The study of the literature defines the concept of teacher leadership as the process by
which teachers (individually or collectively), both formally and informally, can influence
(through talking, coaching, and mentoring) other teachers, the school principal and all the school
community members with the purpose of achieving the goal of improving the process of teaching
and learning. This definition of leadership is an inclusive definition because it establishes that
any teacher within the school can exercise leadership. In addition, the literature about teacher
leadership identifies different factors that can promote or prevent the development of a teacher
leader. Among the factors identified in the literature that may prevent the development of
leadership are: organizational factors, the management arrangement, the culture of the
organization, the problem of teacher isolation and individualism, the personal capacity of
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teachers, the individual and personal attributes of the teachers, and the level of commitment of
the teachers have to become teacher leaders. On the other hand, factors such as the support of the
school principal, the school district, and colleagues, as well as the creation of collaborative
teams, and the family of the teachers are identified in the literature as important factors that
contribute to the development of teacher leadership. Finally, the literature points out that teacher
leaders need to have: knowledge and skills related to both subject matter content and student
learning; research skills and the ability to work collaboratively; and the ability to help and
influence their fellow teachers, the school principal and all the members of the school
community.
Arguments for the importance of developing leadership skills among science teachers can
be found in the literature when discussing the problem of science education today, namely, that
students are not learning scientific concepts in a meaningful and significant way and, therefore,
cannot apply them across the situations they face in their daily lives. The lack of a solid scientific
foundation is evidenced by students’ poor academic achievement, reflected in standardized test
scores and in the low number of students that choose STEM careers. Thus, science education
fails to achieve one of its main goals: the development of scientifically literate citizens that have
knowledge and understanding of scientific concepts and processes, and who can use them to
solve personal and social problems and think critically in both personal and professional
situations. To address these issues, the United States government has developed several science
education reforms in order to improve science learning and, thus help the students to develop
scientific literacy. According to the literature, it is important to develop a group of science
teacher leader, and in order to do so, science teachers need to have access to multiple
professional development experiences through which they can develop leadership skills.
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The literature about professional development programs identifies essential
characteristics that these programs need to have in order to develop teacher leaders. In general, a
successful professional development program needs to offer courses related to science content
knowledge and pedagogical knowledge, development of curricula and instructional materials,
action research, assessment and evaluation, adult development, mentoring, collaborative problem
solving and decision making, and development of professional development experiences.
In addition, a professional development program needs to be relevant to the teachers’
specific context, promote mutual respect and support between the participants and program staff,
challenge the participants, promote the use of collaborative data-driven problem solving and
decision making, provide teachers with multiple opportunities to utilize their leadership skills,
and encourage the development of a community of practice. With regard to the impact of
teacher leadership, the literature stresses that teachers who have participated in professional
development programs and have developed leadership skills have a positive impact on their
students, colleagues, school principal, and at district and policy level. Action research is defined
as a systematic and continual disciplined inquiry through which practitioners reflect on the
results obtained systematically and take action with the aim of informing and improving their
practice and situation. In addition, the literature shows that action research can be considered a
strategy for developing constructivist teacher leadership because it helps to cultivate the main
characteristics that distinguish a constructivist teacher leader.
After a summarized analysis of the literature included in this work, it is important to
return to the original question and again ask what role action research can play in the
development of science teacher leaders. The literature review shows that the development of
leadership skills is neither a linear process nor an easy one, but rather takes time and requires a
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lot of practice and reflection. Howe and Stubbs (2003) underline that in leadership development
“each step may be unstable and tentative as the individual moves back and forth between
equilibrium and disequilibrium until a new perspective and new meaning structures are
developed” (p.286). It can be concluded, then, that teachers cannot develop leadership simply
from taking workshops or conferences about the importance of developing leadership, the
characteristics that distinguish a leader, or about the knowledge and skills that a leader must
have, among other things. In sum, developing leadership skills requires more than making
teachers aware of what leadership is and what its characteristics are.
The literature stresses that in order for teachers to develop leadership skills, they need to
have the opportunity to participate in professional development programs with an intentional
development trajectory that consists of appropriate activities and experiences that allow them to
develop necessary skills. Given the constant process of equilibrium and disequilibrium
individuals go through during their development as leaders, it is important to provide teachers
with the necessary tools to help them navigate new situations, handle the mental disequilibrium
that these new situations produce, and regain equilibrium. It is important to highlight that by
going through this disequilibrium process themselves, teacher leaders are able to acquire tools
and resources that will allow them to help their colleagues, school administration and school
community members to investigate teaching and learning problems in order to improve the
instructional process.
The literature reviewed for this study suggests that action research has the potential to
help develop a constructivist leadership. At the beginning of their education about action
research, teachers learn about the characteristics of an action research process and the processes
that it involves. Teachers then begin the process of putting the acquired knowledge into practice;
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that is, teachers begin the process of conducting an action research study in their classrooms
and/or in their leadership practice. In the course of this, teachers identify a problem or situation
that they are facing in their practices and begin to study it in a systematic way. That is, teachers
collect information through different data collection methods, begin to analyze the collected data,
make a reflexive and critical analysis of the results, and then take action in order to improve their
educational practice and the learning and teaching process.
Conducting action research is not an easy process because it requires that the teachers
have the ability to recognize that there is a problem in their educational practice or in the school
setting, be able to investigate this problem systematically, and engage in a reflective process
about their practice or situation in order to improve it. When teachers have the opportunity to
conduct action research, they begin to develop certain skills and competencies, such as
observation skills, ability to realize that there is a problem, research skills to investigate the
problem systematically, ability to make a reflective analysis about the results obtained and a
reflection about their own practice and the school context. They also need to, and develop the
ability to use the results in order to take action and improve their practice and the teaching and
learning process. This allows teachers to develop knowledge and skills that will enable them to
overcome the disequilibrium and regain mental equilibrium, a process through which teachers
will develop new knowledge and leadership.
Furthermore, when teachers conduct action research they begin to develop knowledge,
skills, and competencies that allow them engage their school community members in the
resolution of issues and problems that arise in the school. This in turn allows all the members of
the school community to learn about the issues that are of interest to them and seek appropriate
alternatives to solve them. In addition to giving voice to all the members of the school
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community, teachers develop skills that enable them to achieve ever more equitable and
democratic conditions inside and outside the school. The knowledge, competencies, skills, and
abilities that teachers develop while conducting action research eventually help teachers to
develop and practice a constructivist leadership. An analysis of the literature about teacher
leadership point to this link between constructivist teacher leaders and action research.
Therefore, the knowledge, competencies, and skills that characterize constructivist teacher
leaders can be developed through an action research process.
In conclusion, the process of going through the experience of doing action research
allows teachers to begin developing a constructivist leadership, and to remain in a process of
continuous professional development. This is because action research enables teachers to
systematically study their practice with the purpose of reflecting on and improving it. Calhoun
(2002) stresses that action research has the potential to transform professional development. In
the same line, Ponte (2005) argues “that the relationship between the professional development
of teachers and the improvement of their practice is most explicit in approaches termed
‘educational action research’” (p.275).
Although the literature presents several empirical and conceptual articles related to
leadership development through professional development experiences, very few articles talk
about the contribution of action research to the development/improvement of constructivist
teacher leadership. Moreover, there is no indication in these articles about how action research
helps to prepare science teachers to be leaders and, specifically, to become professional
development providers, curriculum developers, and formal mentors. In addition, there is no
indication in these articles about how action research helps teacher leaders to move from a
conventional leadership to a constructivist one. Therefore, it was important to do more research
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to study the contribution of action research in the development/improvement of science teacher
leadership. Particularly, this study addressed this problem and provided findings about how an
action research course contributed to the development/improvement of the Noyce Master
Teacher Fellows’ (MTF) conceptions of leadership and of their practice as teacher leaders.
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CHAPTER III
METHODS

This chapter includes a discussion of the research methods used in this study. This
discussion includes the purpose of the study, its research questions, as we all as its design.
Details regarding the context of the study and participant selection are also provided and the
methods of data collection and the analysis of the data are described. The trustworthiness of the
study including validation and reliability are discussed followed by the ethical considerations
related to this study.
Purpose of the Study
The purpose of this study was to find out how the action research course contributed to
the development and improvement of the Noyce Master Teacher Fellows’ (MTF) conceptions of
leadership and of their practice as teacher leaders. Other specific purposes of this study included
discovering how the conceptions of the Noyce MTFs about teacher leadership in general
changed; how the perceptions of the Noyce MTFs of themselves as teacher leaders shifted; what
were the goals that Noyce MTFs had in relation to their school community members (students,
colleagues, school principal, school district and parents); what knowledge or elements of action
research the Noyce MTFs incorporated into their teacher leadership practice, and what was the
relationship between the MTFs’ participation in the action research course and the changes in
their conceptions and/or practice. These purposes were investigated during the participation of
the Noyce MTFs in an action research course and after the completion of the course.
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Research Questions
The general research question that guided this study was: In what ways does the action
research course contribute to the development/improvement of the Noyce MTFs’ conceptions of
leadership and of their practice as teacher leaders? In addition, this study addresses the
following sub-research questions:
1. How do the conceptions of the Noyce MTFs about teacher leadership in general change
during the action research course and after?
2. How do the perceptions of the Noyce MTFs of themselves as teacher leaders change
during the action research course and after?
3. What are the goals that the Noyce MTFs have in relation to their school community
members (students, colleagues, school principal, school district and parents) during the
action research course and after?
4. What knowledge or elements of action research do the Noyce MTFs incorporate in their
teacher leadership practice during the action research course and after?
5. How can we understand the relationship between the MTFs’ participation in the action
research course and changes in their conceptions and/or practice?
Research Design
Given the fact that the topic of this study has not been investigated extensively in the
literature, this was a qualitative research study that used a case study design. Although the
literature presents several empirical and conceptual articles related to leadership development
through professional development experiences, very few articles talk about how action research
helps to develop and improve the teachers’ conceptions of leadership and of their practices as
teacher leaders.
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According to Creswell and Poth (2018), qualitative research is conducted when a
problem needs to be explored. In this particular study, there was a need to study a particular
phenomenon, specifically, the meanings and understandings developed by a group of science
Noyce MTFs during and after their participation in an action research course, particularly, how
the action research course contributed to the development and improvement of the Noyce MTFs’
conceptions of leadership and of their practices as teacher leaders. Qualitative research is also
appropriate when there is a need to develop a complex and detailed understanding of the
phenomenon under study, when the researcher wants to empower individuals, as well as to
understand the context or settings in which the individuals interact (Creswell, 2013; Creswell &
Poth, 2018). Therefore, I focused on understanding the contexts in which these teachers address
their problems or issues and empowering them so they could share their stories and their voices
could be heard. In this way, qualitative research can “minimize the power relationships that often
exist between a researcher and the participants in a study” (Creswell, 2013, p.48). This detailed
understanding is only possible “by talking with people, going to their homes or places of work,
and allowing them to tell the stories unencumbered by what we expect to find or what we have
read in the literature” (Creswell, 2013, p.48). In order to investigate this phenomenon, it was
necessary to build a relationship with the teachers, to be able to learn about and understand their
thoughts, ideas, and feelings as well as their context.
As part of the qualitative research methodology, a case study design was selected in order
to be able to study the participants involved in the action research course because it “may be
especially suitable for learning more about a little known or poorly understood situation” (Leedy
& Ormrod, 2013, p.141). “A case study is an in-depth study of one or more instances of a
phenomenon in its real-life context that reflects the perspective of the participants involved in the
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phenomenon” (Gall, Gall & Borg, 2007, p.447). This type of design is used to provide
information on a specific case or cases studied for a specific period of time, which can be as
simple as a specific individual or something more complex such as a program, process, event, or
any other aspect that can be of interest to the researcher (Berg, 2009; Creswell, 2013; Creswell &
Poth, 2018; Gall et al., 2007; Leedy & Ormrod, 2013).
In this study, the phenomenon investigated was the meanings and understandings
developed by the science Noyce MTFs during and after their participation in the action research
course. The cases were the science Noyce MTFs who participated in the action research course,
making this study a multiple case study. In a multiple case study, the researcher selects one issue
or concern and then picks multiple cases to illustrate that issue or concern (Creswell, 2013;
Creswell & Poth, 2018). According to Gall et al., (2007)
The unit of analysis needs to be at least two or more individuals or two or more instances
of a phenomenon, selected either to be similar to each other or different from each other
in some way that is of interest to the researchers. (p.178)
Accordingly, eight different cases were selected in order to represent and try to
understand the phenomenon being studied. A case study design was also selected in order to
observe how the meanings and understandings of the Noyce MTFs changed over time as a result
of their participation in the action research course. Therefore, the experiences of the Noyce
MTFs during their participation in the action research course and afterwards were studied. Leedy
and Ormrod (2013) point out that a case study can be “appropriate for investigating how an
individual or program changes over time, perhaps as the result of certain conditions or
interventions” (p.141). In this way, the study shows the different views, understandings, and
meanings developed by the participants.
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Philosophical Assumptions of Qualitative Research
The philosophical assumptions adopted by researchers shape the way they formulate their
problem and research questions, as well as how they seek information in order to answer the
latter (Creswell, 2013; Creswell & Poth, 2018). They also “shape how the qualitative researcher
sees the world and acts in it” (Denzin & Lincoln, 2008, p.31). Therefore, it is important for the
qualitative researchers to know and understand the philosophical assumptions that underlie
qualitative research.
Four philosophical assumptions guide all research methodologies: ontological,
epistemological, axiological, and methodological assumptions (Creswell, 2013; Creswell & Poth,
2018). This author explains that ontology is related to understanding what the nature of reality is.
Specifically, when a researcher conducts qualitative research, he or she is embracing the idea that
reality is subjective and multiple, as interpreted by many participants’ points of view.
Meanwhile, an epistemological assumption is related to understanding what is considered as
knowledge, how knowledge claims are justified, and the relationship between the researcher and
the object of his or her research (Creswell, 2013; Creswell & Poth, 2018). In qualitative research
in particular, knowledge is generated through the experiences of the participants; therefore, the
qualitative researcher aims to minimize the distance between him or her and the participants of
the study (Creswell, 2013; Creswell & Poth, 2018). An axiological assumption is related to the
role of values in research. In qualitative research specifically, the researcher recognizes that the
research process is value-laden and, therefore, makes explicit his or her biases in the study
(Creswell, 2013; Creswell & Poth, 2018). Finally, the methodological assumption is related to
understanding the research process and the research language. Thus, the qualitative researcher
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uses inductive and deductive logic, “studies the topic within its context, and uses an emerging
design” (Creswell, 2013, p.21).
Paradigms
Each type of research methodology is informed and guided by a specific paradigm that
addresses different philosophical assumptions about knowledge and its acquisition. These
different stances influence how researchers conduct and report their inquiries (Creswell, 2013;
Creswell & Plano, 2011; Creswell & Poth, 2018; Denzin & Lincoln, 2008). This qualitative
research study was informed by the constructivist paradigm since this paradigm allowed for
understanding the complexity and multiplicity of meanings and understandings developed by the
teachers during and after their participation in the action research course. The use of a
constructivist paradigm allowed the researcher to remain closer to the teachers, which led to
them developing trust and feeling empowered to express their thoughts. The teachers’ views
were used as a base to develop categories that were used as a basis to understand the experiences,
meanings and understandings developed by the teachers as a result of their participation in the
course.
According to Gall et al., (2007) constructivism “is based on the assumption that social
reality is constructed by the individual who participates in it” (p.21) and “it is constructed
differently by different individuals, and that these constructions are transmitted to members of a
society by various social agencies and processes” (p.22). The constructivist paradigm relates to
the understanding or meaning of a phenomenon, formed through the subjective views of the
participants (Creswell & Plano, 2011), in which they seek to make sense of the world where they
live and work (Creswell, 2013; Creswell & Poth, 2018). Through this process, individuals
develop subjective, varied, and multiple meanings related to their experiences, which lead the
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researcher to study the complexity of understandings and interpretations rather than limiting the
meaning to a few categories or ideas. Creswell and Plano (2011) explain that the understandings
and meanings of the participants are shaped by their social interaction with others and by their
personal experiences and histories.
The different philosophical assumptions are considered under the constructivist
paradigm. In terms of the ontology assumption, in constructivism there are multiple realities,
meaning that an absolute and universal social reality valid for all individuals does not exist.
Instead, there are multiple realities developed by different individuals as they interact in a
specific social environment. Individuals then perceive and interpret social facts through the lens
of those multiple realities and perspectives (Corbetta, 2003; Creswell, 2013; Creswell & Plano,
2011; Creswell & Poth, 2018; Gall et al., 2007). Regarding the epistemological assumption,
constructivism emphasizes that the separation between the researcher and the participants needs
to disappear to promote more closeness between them. Accordingly, a researcher visits the
participants in the specific context in which they live and/or work in order to collect data and to
try to understand the behaviors and meanings developed by the participants, as well as the
historical and cultural settings in which they participate (Corbetta, 2003; Creswell, 2013;
Creswell & Plano, 2011; Creswell & Poth, 2018; Gall et al., 2007).
In terms of the axiological assumption, constructivism accentuates that the researcher
acknowledges that his or her background and personal, cultural, and historical experiences
influence the interpretation of the results. Therefore, the qualitative researcher explicitly
recognizes and talks about his or her biases and interpretations (Creswell, 2013; Creswell &
Plano, 2011; Creswell & Poth, 2018). As for the methodological assumption, constructivism
guides the qualitative researcher uses the participants’ views as a baseline in order to develop
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themes, categories, and generate theories. In this way, the qualitative researcher seeks to build an
empathetic interaction with the participants, using different methods to get the participants to talk
and expose their constructions and meanings regarding the social reality. Then, the qualitative
researcher uses a literary style rather than a statistical one to present the categories and patterns
that have been discovered in the data (Corbetta, 2003; Creswell & Plano, 2011; Gall et al., 2007).
Context of the Study: Robert Noyce Master Teacher Fellows (MTF) Program
The teachers who participated in this study were part of The Robert Noyce Master
Teacher Fellows (MTF) program, which “supports the development of NSF Master Teaching
Fellows by providing professional development and salary supplements for exemplary
mathematics and science teachers to become Master Teachers in high need school districts”
(National Science Foundation, 2013). This program has different projects in several universities
across the United States, including Puerto Rico and the Virgin Islands.
The Robert Noyce Master Teacher Fellows (MTF) program related to this study was part
of a research university located in the southeastern United States. In this program, effective
mathematics and science teachers from a public school district, also located in the southeastern
United States, had the opportunity of participating in an extended teacher development program
to become effective teacher leaders. The purpose of the MTF program is to develop teacher
leaders in science and mathematics who can then become professional development providers,
curriculum developers, and formal mentors. The objectives of the program according to the
Kersaint (2012-2017) are: (a) recruit and select 20 content-knowledgeable mathematics and
science teachers with a proven track record of effectiveness who will participate in a program for
developing teacher leaders; (b) prepare MTFs to assume leadership roles within their schools and
school districts so that they can mentor and support beginning and veteran in-service teachers;
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and (c) prepare MTFs to assume leadership roles as part of a teacher education program so that
they can support prospective mathematics and science teachers by serving as mentors,
supervising teachers, guest lecturers, and co-instructors. The Noyce MTFs that are part of the
program were selected according to the following criteria: have a master’s degree, have
demonstrated subject matter knowledge, and have a record of effective teaching as defined by
the school district. The Noyce MTFs that were selected participated in several predetermined
activities and other activities that were planned during the course of the five-year project that
started in summer 2013.
During the first year of the project, the Noyce MTFs completed a Teacher Leaders for
Student Learning (TLSL) Graduate Certificate program, intended to prepare non-administrative
school leaders to participate in and facilitate professional learning. This graduate certificate
program consisted of four courses (12-credit) that addressed the relations between teacher
leadership, job-embedded professional learning, and student learning. The four courses that were
part of this graduate certificate program were: (a) Teacher Leadership for Student Learning, (b)
Teacher Research for Student Learning, (c) Coaching for Student Learning, and (d) Professional
Development for Student Learning (Kersaint, 2012-2017). During the second year of the project
the Noyce MTFs participated in an ongoing Teacher Leadership Academy (TLA) professional
development program. The TLA sequence consisted of several three-day sessions over a twoyear period. The sessions were: (a) Foundations in Mentoring and Formative Assessment, (b)
Coaching and Observation Strategies, (c) Analysis of Student Work, (d) Planning and Designing
Professional Development for New Teachers, (e) Coaching in Complex Situations, (f) Mentoring
for Equity, (g) Extending Equity: Supporting Academic English Success, (h) Teachers of
Teachers, and (i) Teacher Evaluation Framework Overview.
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As part of the program, the Noyce MTFs also had the option to engage in other
professional development activities, which were developed to meet their needs by building on
information obtained from the TLSL and TLA. Some examples of the options for other
professional development activities that have been indicated in the proposal are: Professional
Learning Community (PLC) and Facilitation and Lesson Study Facilitator (Kersaint, 2012-2017).
Moreover, during the second year of the project, the Noyce MTFs developed an Individualized
Professional Development Plan (IPDP) in consultation with their school principals that outlined
professional goals to be accomplished in their school and/or school district. Finally, during the
third year, the Noyce MTFs had the opportunity to present their work and efforts in an annual
Inquiry Conference held for colleagues, schools and district leaders, and prospective teachers at
the end of the academic year (Kersaint, 2012-2017).
Out of all of the activities in which the Noyce MTFs had the opportunity to participate,
this study focused on the Teacher Research for Student Learning course that was part of the
TLSL. This course was offered during the first year of the program, specifically during Fall
2013. The course addressed the different research methodologies, but accorded emphasis to the
topic of action research and its importance in enhancing the teaching and learning process in
schools. During the course, the Noyce MTFs conducted an action research project in a variety of
scenarios: in their classrooms, schools, and school districts to help them develop an
understanding of the need and importance of becoming teacher researchers (Kersaint, 20122017).
Participant Selection
The participants for the study were selected using purposive sampling. In this type of
sampling, the researcher selects individuals with particular characteristics, for example, those
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who can provide rich and detailed information because of their understanding or relation to the
research problem under study (Creswell, 2013; Creswell & Poth, 2018; Gall et al., 2007). The
intention of a purposeful sampling is to achieve an in-depth understanding of the selected
participants rather than to select a sample that can be accurately representative of a specific
population (Gall et al., 2007). The teachers that are part of the program were selected according
to the following criteria: have a master’s degree, have demonstrated subject matter knowledge,
and have a record of effective teaching as defined by the school district. The selected teachers
participated in several predetermined activities and other activities that were planned during the
course of the five-year project that started in summer 2013.
Typically, a small number of cases is sufficient to developed themes and to conduct
analyses across cases to find commonalities and differences (Creswell, 2013; Creswell & Poth,
2018; Gall et al., 2007). The sampling frame included 20 mathematics and science teachers (10
science teachers, 8 mathematics teachers, and 2 science and mathematics teachers) from a school
district located in the southeastern United States participating in the Noyce MTF program. From
the 20 mathematics and science teachers, this study focused on the 10 science teachers. As the
researcher of this study and a Ph.D. student in Science Education, I was interested in contributing
and adding knowledge to my field of expertise, by studying the science teachers’ perspectives
regarding the contributions of the action research course to their development as teacher leaders.
Out of the 10 science teachers, I selected eight cases to illustrate the phenomenon under study.
The final number of cases was determined until saturation of the information was reached.
Of the eight teachers who participated in this study, seven were female and one was a
male. The participant teachers came from eight different schools; six middle schools and two
high schools. The years of experience of these teachers ranged from 7 to 27 years. Seven of them
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had a formal leadership position at the time they were taking the action research course and the
remaining teacher was not in a leadership position; however, she was assuming an informal
leadership position because she was leading an AP Biology Teachers group voluntarily in order
to coach and help all the AP Biology teachers in the district to improve the learning process. A
variety of formal leadership positions were identified, two teachers were District-Based Science
Coaches, four teachers were Subject Area Leaders-Science, and one teacher was a Subject Area
Leader-Math.
All participating teachers had a bachelor and master’s degree and two of them had a
doctoral degree. A total of five teachers had a bachelor’s degree in Science, three of them with a
major in Biology, one in Marine Science and Biology, and one in Zoology. From these five
teachers, one of them also had a Bachelor in Secondary Science Education and another teacher
had a minor in Secondary Science Education. One of the teachers had a bachelor’s in Secondary
Science Education, while another teacher had a B.A. in Elementary Education and yet another in
Criminology. As for the number of teachers with masters’ degrees, two teachers had a Masters in
Educational Leadership, four in Science Education, one in Interdisciplinary Studies/Curriculum
and Instruction and one in Business Administration. Those with doctoral degree included one
teacher with a doctoral degree in Organizational Leadership and another teacher with a doctoral
degree in Instructional Leadership with a minor in Curriculum Development.
Methods of Data Collection
Two methods of data collection were used in this study: interviews and document review.
The process of data collection in a case study is usually extensive and uses multiple sources of
information, such as observations, interviews, documents, audiovisual materials, archival
records, and physical artifacts (Creswell, 2013; Creswell & Poth, 2018; Leedy & Ormrod, 2013).
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These two methods of data collection enabled the triangulation of the information obtained in
order to get a better understanding of the phenomenon of interest. Triangulation is the use of
multiple methods of data collection regarding the same information to reach a deep
understanding of the phenomenon (Berg, 2009; Denzin & Lincoln, 2008).
Interview
A semi-structured interview was conducted with each of the participating teachers using
the Teacher Interview Protocol to obtain information about their perceptions (see Appendix A).
Berg (2009) points out that a semi-structured interview “involves the implementation of a
number of predetermined questions. These questions are typically asked of each interviewee in a
systematic and consistent order, but the interviewers are permitted to probe far beyond the
answers to their prepared standardized questions” (p.107). The main advantage of interviews is
their flexibility in terms of obtaining information, the opportunity to follow up and clarify any of
the responses from participants (Gall et al., 2007), and their utility to capture the perspectives of
the participants in order to understand how they develop meanings regarding phenomena (Berg,
2009).
A retrospective interview was conducted with the eight participating teachers one year
after the end of the course. The purpose of using a retrospective interview in this study was to
learn whether the teachers had improved their leadership practice and if so, how it had improved,
as well as to find out if they were showing constructivist teacher leaders’ characteristics as a
result what they learned during the course a year after the course had ended. This retrospective
interview asked the teachers questions related to their experiences before, during and after the
course so that the teachers would go through a retrospective process in answering the interview
questions. A retrospective interview has the potential to provide information about the changes
101

that the participants have experienced as a result of their engagement in particular experiences
that took place a while ago (Budach, 2012; Sosniak, 2006). The interviews were audio-recorded.
In addition, I took notes during the interviews. Note-taking and tape-recording are the traditional
methods for preserving the information collected in an interview (Gall et al., 2007). The
interviews were audio-recorded because this method provides a complete verbal record that
allows the researcher to study the information obtained much more thoroughly than if the
researcher just collected data in the form of written notes (Gall et al., 2007).
Development of the Interview Protocol
The Teacher Interview Protocol was developed in order to conduct the semi-structured
interviews with the teachers (see Appendix A). The interview protocol included thirty openended questions about the experiences of the teachers before, during and after the course. These
interview questions were developed based on the research questions that guided this study and
the literature related to the topic of this research. According to Creswell (2013) the questions in
an interview protocol are frequently the sub-questions in the research study, but expressed in a
way that participants can understand them.
In order to determine whether the interview protocol was appropriate to collect the
necessary information to answer the research questions and try to understand the phenomenon of
interest, a pretest of the interview protocol was conducted. This process permits the researcher to
refine the interview questions and procedures and also guarantees that they will produce
reasonably unbiased data (Berg, 2009; Creswell, 2013; Creswell & Poth, 2018; Gall et al., 2007).
According to Berg (2009), the pretest of the interview protocol involves two steps. In the first
step, the interview protocol “should be critically examined by people familiar with the study’s
subject matter —technical experts, other researchers, or persons fitting the type to be studied”
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(p.119). This process allows the identification of “poorly worded questions and questions with
offensive or emotion-laden wording or questions revealing the researchers’ own bias, personal
values, or blind spots” (Berg, 2009, p.119). The participants of the interview question pretest
were the members of the dissertation committee, which at that time consisted of two science
education professors, an evaluator professor, and a marine science professor. The science
education professor is an expert on the topic of action research. Also, an expert on English
language revised the grammar and syntax of the interview questions. As a result of the pretest,
some questions were modified and new sections with their respective questions were added.
According to Berg (2009), the second step in the interview protocol pretest consists of
conducting several practice interviews to assess the effectiveness of the interview questions and
determine whether the type of information being sought in the study can be obtained through the
interview questions (Berg, 2009). Gall et al., (2007) emphasize that the researcher should select a
subgroup from the pilot sample to check the wording of the interview questions. During this
process the researcher should pay attention to identifying whether there are threatening
questions, “communication problems, evidence of inadequate motivation on the part of
respondents, and other clues that suggest the need for rephrasing questions or revising the
procedure” (Gall et al., p. 253). In this study, the teacher pretest sample was composed of the
eight mathematics Noyce MTFs who were not part of this research study. From this group, two
Noyce MTFs were selected to practice the entire interview process with them. The selection of
these two teachers was based on recommendations offered by the instructors of the action
research course. This part of the pretest included two procedures: examining their understanding
of the interview questions and test the interview protocol with them. First, I requested the
teachers to read the interview protocol and then I asked them about their understanding of each
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of the interview questions. The teachers indicated in their own words what they understood was
the objective or intention of each interview question. During this process, I had the opportunity
to learn whether the questions had been formulated with the necessary clarity to obtain the
desired information. Thus, as a result of this process, I made minor changes to the wording of
some questions so they would address the information being sought in the study and the teachers
could understand them clearly. Secondly, I pre-tested the interview protocol with the remaining
teachers, conducting the entire interview process with them, which was audio-recorded. This
process allowed me to practice the whole interview process and determine the strengths and
weaknesses of the process.
Document Analysis
The other method of data collection was a document analysis. According to Creswell
(2002), “documents consist of public and private records that qualitative researchers can obtain
about a site or participants in a study and include newspapers, minutes of meetings, personal
journals, and letters” (p.209). Gall et al., (2007) highlight that people encode different messages
through several means, such as written documents, visual media, audio media, and combinations
of media and, thus, those messages can be the object of study in any research project. This study
used a document analysis because this is another useful source of information utilized in a case
study design that provides valuable information to the researchers in order to better understand
the phenomenon under study (Creswell, 2002, Creswell, 2013; Creswell & Poth, 2018; Gall et
al., 2007). The documents “provide the advantage of being in the language and words of
participants, who have usually given thoughtful attention to them. They are also ready for
analysis without the necessary transcription that is required with observational or interview data”
(Creswell, 2002, p. 209). Berg (2009) notes that unobstructive indicators, such as documents or
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records, provide insight into individuals and their social environments that would be inaccessible
through other means.
This study analyzed documents related to the Noyce MTFs program and from the action
research course. The documents related to the Noyce MTFs program include the Noyce MTFs’
application form to the program and the program proposal. From the application form,
information from the following sections was used in the study:
•

Part I: Application Information – this section includes the Noyce MTFs’ contact
information (teacher name, information of the school in which the teacher works, and
the teacher phone and email) and academic and professional background (teacher’s
academic degrees, total number of years teaching, number of years teaching in the
school district, and information about the mathematics or science courses that the
teacher has taught).

•

Part III: Reflection on Teacher Leadership – this section includes the following
question: What does it mean to be a Teacher Leader?

The information used from the program proposal included the needs, purpose, goals and
objectives of the program, recruitment selection criteria for the teachers, and the educational
experiences in which the teachers participated during the program. Other documents that were
analyzed in this study included those related to the action research course, such as the course
syllabus and a class PowerPoint used by the instructors during the course. There was an agenda
for each day of class, including details about the educational activities in which the teachers were
engaged, as well as information about the concepts that were discussed. Additional documents
examined included the content and the instructors’ feedback for some of the assignments that
teachers completed during the course, including (a) bell-work at the beginning of the course:
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what does it mean to you to be a teacher leader now that you have been in the program since the
spring and taken one course?, (b) slide of life assignment, (c) photovoice assignment, and (d) bell
work at the end of the course: what does it mean to you to be a teacher leader now that you have
been in the program since the spring and taken two courses?
Development of the Document Analysis Protocol
The Document Analysis Protocol was developed to guide the analysis of the documents
(see Appendix B). It was reviewed by the members of the dissertation committee. In the first step
of the analysis, I read the documents and identified the different categories that emerged for each
research question in the text. This information was recorded in the protocol, which consists of
three sections. The purpose of the first section was to document general information related to
the document that was analyzed, including the name of the teacher, the type of document, and
the name of the document. The second section includes a table with two columns to indicate
whether or not there was evidence related to the category. If there was evidence, a specific
segment of the document that corresponds to the category was added. The third section had the
purpose of collecting any other relevant information related to the document under study.
Data Collection Methods by Research Question
In order to answer research question one (how do the conceptions of the Noyce MTFs
about teacher leadership in general change during the action research course and after?) this
study used the teacher interview and document analysis. This information was used to find out
whether the teachers held a conventional or constructivist conception of leadership. To answer
research question two (how do the perceptions of the Noyce MTFs of themselves as teacher
leaders change during the action research course and after?), the teacher interview was utilized.
The information was used to find out whether the teachers viewed themselves as conventional or
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constructivist teacher leaders. In addition, the information obtained from these two questions
allowed me to explore whether the teachers’ engagement in the action research course
encouraged them to change their leadership conceptions and practices, particularly, if it
encouraged them to move from a conventional leadership practice to a constructivist one.
To answer research question three (what are the goals that the Noyce MTFs have with
their school community members [students, colleagues, school principal, school district and
parents] during the action research course and after?), the teacher interview was utilized. The
information was used to determine whether the teachers had goals consistent with a conventional
or constructivist leadership and whether the teachers’ engagement in an action research course
encouraged them to change and develop constructivist goals. In order to answer research
question four (what knowledge or elements of action research do the Noyce MTFs incorporate in
their teacher leadership practice during the action research course and after?), the teacher
interview was utilized. The information was used to find out which knowledge and elements of
action research the teachers incorporated into their leadership practice before the course and
whether the teachers’ engagement in the action research course encouraged them to incorporate
knowledge and elements of action research into their leadership practice.
To answer research question five (how can we understand the relationship between the
MTFs’ participation in the action research course and changes in their conceptions and/or
practice?), the teacher interview and document analysis were used. The information enabled me
to understand how the action research course contributed to the teachers’ change in their
leadership conceptions and/or practice and to determine what particular elements of the action
research course enabled the teachers to change their conceptions and practices. The findings of
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these specific research questions enabled me to answer the general research questions that guided
this research study.
Data Analysis
This study used interpretational analysis approach to analyze case study data. This
approach “is the process of examining case study data closely in order to find constructs, themes,
and patterns that can be used to describe and explain the phenomenon being studied” (Gall et al.,
2007, p.466). Specifically, the data was analyzed through complex reasoning using an inductive
and deductive logic, which is characteristic of qualitative research. In the inductive process, the
researchers develop several categories “‘from the ‘bottom-up,’ by organizing the data inductively
into increasingly more abstract units of information” (Creswell, 2013, p.45). On the other hand,
researchers can use deductive thinking when they develop categories that are continually
checked against the data (Creswell, 2013; Creswell & Poth, 2018).
In this study, I engaged in an inductive process, seeking common patterns in the data in
order to develop categories. I also engaged in a deductive process using the characteristics that
distinguish constructivist teacher leaders and the Orientations, Purposes and Reflection
Framework for Understanding Action Research (Rearick & Feldman, 1999) to continually check
the data against this. I used this framework to see the evolution in the development of the
participant teachers as constructivist teacher leaders in each of the dimensions of the framework,
which helped me to analyze and understand the growth and evolution of the teachers as
collaborative teacher leaders, reflective teacher leaders and emerging researchers. The analysis
of the data was conducted using HyperRESEACH (ResearchWare, 2019), a software program
designed for qualitative data. The HyperRESEACH software program allows the researcher to
code and retrieve data, build theories, and conduct analyses of the data. This program has
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advanced multimedia capabilities, which allow the researcher to work with text, graphics, audio,
and video sources, making it a valuable research analysis tool.
The first step of the analysis process included the organization of the data (Berg, 2009;
Creswell, 2013; Creswell & Poth, 2018). During this step, the data collected through the
interviews was transcribed verbatim. After that, I reviewed the interviews to correct any errors
before entering them into the computer software. During this process, I also organized the notes
taken during the interviews in a Word document. This Word document, along with the
documents that were selected as data, were then converted to computer files. The second step of
the analysis was about reading and memoing (Creswell, 2013; Creswell & Poth, 2018). During
this process, I carefully read all the data that was collected and, at the same time, wrote notes
about the ideas and concepts that emerged from the data and/or related to the characteristics of
constructivist leadership and to the dimensions of the Orientations, Purposes and Reflection
Framework for Understanding Action Research (Rearick & Feldman, 1999). In order to make
sense of the data, the researcher needs to read the data in its entirety and try to get a sense of it
before breaking it into parts. Writing notes or memos, that is, short phrases, ideas, or key
concepts is helpful in the initial exploration process (Creswell, 2013; Creswell & Poth, 2018).
The third step of the analysis is about segmenting the database and the development of
codes (Creswell, 2013; Creswell & Poth, 2018; Gall et al., 2007). After reading the data multiple
times, I began to make sense of it and broke the text into significant segments. A segment is
basically a unit of analysis or a portion of the text that contains one idea that can be understood
by itself. In this process, each segment was coded. The code reflected the message or idea
contained in the segment. The fourth step of the data analysis process involved the development
of categories (Creswell, 2013; Creswell & Poth, 2018; Gall et al., 2007). The categories were
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developed from the codes previously assigned to the segments. These categories or themes
represented broader units of analysis. During this process I developed subcategories, which
“represent different degrees or levels of a construct” (Gall et al., 2007, p.467), and constantly
reviewed the segments and the categories to determine if the idea presented in the segment
belonged with the category to which it was assigned. This process required multiple iterations to
make sure that the categories were accurate representation of the data.
The fifth step of the data analysis relates to grouping category segments (Gall et al.,
2007). In this step, after categorizing each segment, I grouped together all the segments that
belonged to the same the category, revised the categories, and determined the similarities and
differences between them, which helped me to refine the categories even more. The sixth step of
the analysis is about drawing conclusions (Gall et al., 2007). A cross-case analysis, which is an
analytic technique used when the researcher studies two or more cases, and in which the
researcher seeks differences and commonalities between the multiple cases (Creswell, 2013;
Creswell & Poth, 2018), was conducted, looking for relational or causal patterns. When multiple
cases are used, the researcher first examines each case and provides a detailed description of it,
as well as the categories and themes that emerged from each case (within-case analysis), and
then the researcher performs a thematic analysis across cases (cross-case analysis), in which the
different cases are compared for similarities, as well as differences. Finally, the researcher
provides assertions or an interpretation of the meaning of the cases. During this process, I
described and analyzed the development of each teacher as part of their engagement in the action
research course according to the characteristics of constructivist teacher leaders and the
dimensions of the Orientations, Purposes and Reflection Framework for Understanding Action
Research (Rearick & Feldman, 1999). I then compared the cases in order to identify similarities,
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differences, and patterns. Finally, I provided an interpretation of the meanings and
understandings developed by the teachers to explain the relationship between the teachers’
participation in the action research course and the changes in their conceptions and/or practice.
Trustworthiness of the Study: Validation
According to Creswell (2013), the validation process in qualitative research is an
“attempt to assess the ‘accuracy’ of the findings, as best described by the researcher and the
participants” (p.250). There are different methods and procedures that may be considered
relevant for ensuring the quality and rigor of qualitative research, particularly, using multiple
validation strategies independently of the type of qualitative approach. Specifically, the
validation strategies used in this study were: triangulation, peer review or debriefing, and rich
and thick descriptions.
Triangulation is the process of using multiple data collection methods to study the same
phenomenon, clarify meanings, and corroborate the repeatability of an observation or
interpretation (Berg, 2009; Creswell, 2013; Creswell & Poth, 2018; Denzin & Lincoln, 2008).
According to Creswell (2013), “when qualitative researchers locate evidence to document a code
or theme in different sources of data, they are triangulating information and providing validity to
their findings” (p. 251). Specifically, this study used two different methods of data collection:
interviews and document analysis, in order to better understand the phenomenon of interest and
enhance the validity of the study.
Peer review or debriefing was another validation strategy used in this study. This strategy
was utilized in order to perform an external check of the entire research process. During this
process, a peer or colleague asks the researcher hard questions about the methods, findings,
meanings, and interpretations of the study. In addition, the peer or colleague reviews the draft of
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the research study report and always listens sympathetically to the researcher’s ideas and feelings
(Creswell, 2013; Creswell & Poth, 2018; Gall et al., 2007). In this study, the peer review group
were the members of my dissertation committee, the members of the research group to which I
belonged, and a critical friend with experience conducting qualitative research. The research
group was composed of a science education professor, one undergraduate student, three doctoral
science education students from the College of Education at the University of South Florida
(USF) and one graduate student from the College of Engineering at USF. During the process of
conducting the study, my peer review group asked me different questions about the entire
research process and also offered their recommendations and feedback in order to improve the
quality of the research study. The members of the research group and the critical friend also
provided recommendations when I was developing my dissertation proposal. By the time I
collected the data and analyzed and discussed the findings of my study, the research group to
which I belonged no longer existed. Therefore, the members of my dissertation committee and
the critical friend were the peer review group who revised and offered recommendations during
the data collection and analysis process.
Another validation strategy used in this study was rich and thick descriptions. It is
important for the researcher to describe in detail the participants and the context being studied
(Creswell, 2013; Creswell & Poth, 2018; Gall et al., 2007). Accordingly, the study includes
detailed descriptions of the participants as a group and the context of the program. These detailed
descriptions consisted of the teachers’ testimonies about their conceptions and practices before
and after the course, the dynamics and strategies of the course and the educational activities in
which they were engaged during it, as well as the educational experiences that contributed to
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changing their conceptions and practices as teacher leaders. This provided a comprehensive
image of the phenomenon under study.
Trustworthiness of the Study: Reliability
In qualitative research, reliability often refers to “the stability of responses to multiple
coders of data sets” (Creswell, 2013, p.254). The reliability strategy in qualitative research that
was used in this study is intercoder agreement. A part of the process, I coded all the data
collected and, based on those codes, developed a set of categories by grouping them. Then, an
external reviewer with experience analyzing qualitative data selected a sample of the case studies
with the codes, read all the data related to those case studies, and grouped these codes using the
set of categories provided. Both data categorizations were then compared to determine the degree
of agreement between them. The percentage of agreement was estimated using the following
formula (agreements/(agreements + disagreements)) x 100%). We went through this process a
couple of times until we reached 96% of agreement.
Ethical Considerations
Permission to conduct the study was obtained from the Institutional Review Board (IRB)
of the University of South Florida. The data collection process was completed after receiving
IRB approval (see Appendix C). This research is considered to be minimal risk. This means that
the risks associated with this study are the same as what the participants face every day. There
are no known additional risks to those who were part of this study. In addition, permission from
the Principal Investigators (PIs) of the Noyce MTF program was requested and obtained, and
their support and authorization to conduct the research study with the teachers participating in
the program was secured (see Appendix D).

113

After obtaining the authorization of the IRB and the Noyce MTF program PIs, the
participants were contacted to obtain their consent before their participation. The consent form
included information about the purpose of the study and data collection and analysis procedures
(see Appendix E). Participation was voluntary and participants could withdraw from the study at
any time. Participants did not receive any form of compensation. The participants’ identities
were not revealed, thus protecting their confidentiality. A pseudonym was assigned to each
participant during the analysis of the data, which was also used to report the findings. All the
data (audio recordings and paper documents) were stored in a locked file cabinet in a locked
office. In addition, electronic data was stored in a password protected computer and on a secured
server which is backed up nightly. The recordings and other data will be kept for five years after
the Final Report is submitted to the IRB, after which the paper copies will be shredded, and all
electronic files and recordings erased. Finally, copyright permission to use the figure of the
Orientations, Purposes and Reflection Framework for Understanding Action Research was
obtained (see Appendix F) as well as the copyright permission to use the figure of the Ladder of
Inference (see Appendix G).
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CHAPTER IV
RESULTS

This chapter presents the results of the study conducted to find out in what ways the
action research course contributes to the development/improvement of the Noyce MTFs’
conceptions of leadership and of their practice as teacher leaders. This chapter provides a
description of the findings in response to each research question. The following research
questions were addressed:
1. How do the conceptions of the Noyce MTFs about teacher leadership in general
change during the action research course and after?
2. How do the perceptions of the Noyce MTFs of themselves as teacher leaders change
during the action research course and after?
3. What are the goals that the Noyce MTFs have in relation to their school community
members (students, colleagues, school principal, school district and parents) during
the action research course and after?
4. What knowledge or elements of action research do the Noyce MTFs incorporate in
their teacher leadership practice during the action research course and after?
5. How can we understand the relationship between the MTFs’ participation in the
action research course and changes in their conceptions and/or practice?
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Research Question 1: How Do the Conceptions of the Noyce MTFs about Teacher
Leadership in General Change During the Action Research Course and After?
In order to find out what were the teachers’ conceptions about teacher leadership before
and after the action research course, four methods of data collection were used: application form
to the Noyce Program, pre-bell-work form, post-bell-work form, and teacher interview. The
purpose of these methods of data collection was to find out how the teachers defined teacher
leadership before they participated in the action research course and see whether those
conceptions were held, improved, or modified as a result of the experiences in the course.
Below I present the categories that emerged from the analysis using the data collection
methods along with supporting findings. A total of eight categories emerged: Teacher Leaders as
Experts in Educational Policies and Pedagogical and Content Knowledge, Leadership Role,
Teacher Leaders as Models and Mentors, Teacher Leaders as Catalysts for Change, Teacher
Leaders as Agents for Encouraging and Empowering Others, Teacher Leaders Work
Collaboratively with Others, Teacher Leaders Reflect About Their Educational Practice, and
Teacher Leaders and the Use of Action Research. Each category, when applicable, contains a
combination of the teachers’ explanations and testimonies. Not all the categories emerged at each
point of data collection; the possible reasons for this will be discussed in chapter 5.
Teacher Leaders as Experts in Educational Policies and Pedagogical and Content
Knowledge
The purpose of this category is to show that one of the conceptions that teachers have
about the concept of teacher leadership is that teacher leaders are experts in educational policies
and pedagogical and content knowledge. This category emerged only in two of the three pre-data
collection points and did not emerge in any of the post-data collection points (see Table 1).
116

Diana stressed that teacher leaders need to “be knowledgeable about the content that they
taught” and have “understanding of the goals of the school and the purpose of the educational
policies.” Kimberly added that many teacher leaders become frustrated because they not
understand the educational policies instituted by the Department of Education. Therefore, she
noted that it is important for teacher leaders to comprehend the reasons for those policies and the
value of explaining them to their colleagues. In addition, Amanda stressed that teacher leaders
need to be experts in developing pedagogical materials and curricula in their area of expertise.

Table 1
Teacher Leaders as Experts in Educational Policies and Pedagogical and Content Knowledge
Data Source

Conception of Teacher Leadership

Application
Form

× They have subject matters expertise in the content knowledge area in which they
were trained.
× They have pedagogical knowledge related to their area of expertise.
× They seek ways to improve themselves through professional development
experiences, reflection, and willingness to change.
× They seek to keep their colleagues informed of new advances in education.

Pre-bell-work
form

× They are aware of and understand and explain to their colleagues the goals of
the school and educational policies.
× They are knowledgeable about the content that they teach.

Interview (pre)a
Interview (post)b
Post-bell-work
form
Note. aInterview (pre) = conceptions before the course. bInterview (post) = conceptions at the time of the interview.

The teachers expressed that in order for teacher leaders to continue developing and
improving their educational policies and pedagogical and content knowledge, they need to seek
different ways to develop professionally. For instance, some examples include participating in
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professional development experiences, reflecting in their practices, and showing willingness to
embrace changes, as Amanda and Kimberly noted. Amanda added that in addition to keeping
themselves informed, teacher leaders also look for ways to also keep their colleagues informed,
sharing with them any new advances in their content knowledge area, new and effective teaching
and learning strategies, curricular innovations and developments, and assessments and
technological tools.
Leadership Role
The purpose of this category is to show that another conception that the teachers had
about the concept of teacher leadership was related to the role that teacher leaders assume. This
category emerged across the five data collection points (see Table 2). Before the action research
course, some teachers related teacher leadership with the formal leadership role performed by the
school’s administrative staff. For example, Kimberly commented that the leaders in the school
were “the principal and the assistant principal” and specified that she thought that “the teachers
themselves have less of a leadership home”. In the same line, Amanda commented that she
related teacher leadership with “teachers who were in a specific leadership role like a subject
area leader or a team leader for a grade level” and also noted that she never thought that
“teachers can be able to be a leader if they were not in a specific role”.
On the other hand, before the course, some teachers also related teacher leadership with
the informal leadership role performed by the teachers. Merida noted that some teachers are
aware of their leadership role and, therefore, they “do what they do naturally without showing
others they are teacher leaders.” Merida and Kimberly also commented that teachers in
classrooms can assume a leadership role as they look for ways to improve the teaching and
learning practices and can extended that leadership outside the classroom to impact their
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department colleagues. Thence, teacher leaders can serve as a role model and share their
knowledge and new insights with other teachers in their department, so that their colleagues can
see other perspectives and can implement them in their educational practice. In addition,
Amanda noted that informal teacher leaders are models for their fellow teachers, “delegating
things that should be going on, communicating information between people above you to your
staff, bringing them together and getting people to work together”.
Teachers also noted different roles and tasks that teacher leaders are supposed to assume.
For instance, Rey and Mikaela noted that teacher leaders work with groups of teachers and
actively participate in committees and activities conducted at the school and district levels. In
addition, Keira, Merida and Diana, respectively, emphasized that they considered that teacher
leaders wear different hats, i.e., they “keep the ship from sinking,” “fill the gaps that official
leaders cannot fill,” are “responsible for everything and everybody,” and need to have all the
details ready for other people.
After the course, teachers, including those that related the concept of teacher leadership
with teachers that have formal positions, agreed that the leadership endeavor can be conducted
not only by teachers in a formal leadership role but also by all teachers from their respective
positions. Merida shared that the “idea of teacher leadership has become broader since taking
classes. It has given that leadership more purpose.” Kimberly expressed that after the course she
realized “that there are a lot of leaders in a school. There is not just the principal and the assistant
principal, that there are the teachers that other teachers go to for information, for ideas.”
Therefore, Amanda noted that teacher leaders do not need to be in a specific role to be a leader
and take action. Teacher leaders make impacts “right where they are, without having to be an
administrator to do that,” as Merida expressed.
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Table 2
Leadership Role
Data Source

Conception of Teacher Leadership

Application
Form

× They participate in activities conducted at the school and district level.

Pre-bell-work
form

× They exercise leadership without showing explicitly to others their work and
contributions.
× They help to keep the academic and administrative processes going.

Interview (pre)a

× They consider that teacher leadership is related to the formal leadership role
performed by the administration of the school and the subject area leaders.
× They work with groups of teachers.
× They are responsible for many people and several tasks.
× They have all the details ready from other people.
× They can assume a leadership role in their classroom even when they do not have a
formal leadership role.
× They can serve as a role model and share any new things they have learned with
other teachers in their department.
× They are role models.
× They delegate things.
× They communicate information between the administration and the other members
of the school community.
× They try to improve the educational practices in the school.

Interview (post)b

× They realized that in addition to the administrative positions, there are many
leaders in the school.
× They highlighted that the leadership endeavor is conducted not only by teachers in
a formal leadership role but can also be conducted by all the teachers from their
respective scenarios.
× They share their action research project with all the teachers who are interested in
developing an understanding about the subject of the research.
× They go beyond their classroom, department, and school to impact others.

Post-bell-work
form

× They expressed that the concept of leadership has acquired more meaning because
they learned that all teachers can be teacher leaders without having a formal
position

Note. aInterview (pre) = conceptions before the course. bInterview (post) = conceptions at the time of the interview.

From another perspective, Amanda expressed that she has shared her action research
project not only with the colleagues in her subject area, but also with other teachers who were
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interested in developing an understanding about the topic that was being investigated. She
explained:
I also realized that it does not just mean being a leader within your department so even
though I am in a leadership role in science, as we were going through that course, I have
actually shared my action research with some other people who were talking about doing
open discussions in the classrooms, student-centered classrooms. I was able to be a
teacher leader not even with just my subject area but with some other teachers that were
inquiring about what I did in other subject areas.
The teacher concluded that teacher leaders need to go beyond the department and school level
and stressed that the impact does not need to be at a large scale, and that a teacher leader can
work with a small group of teachers.
In the same line, Mikaela expressed that after the course she feels more responsibility,
because her job before was limited to what occurred within her classroom and department,
hoping others noticed and learned different ways to teach science. However, the course
motivated this teacher:
To go beyond the classroom and my department. I need to go out and I need to seek
others and look for ways to improve outside of my classroom. So, I did not do that before
but this course has prompted me to go, how I can effect change beyond the walls of my
classroom.
Teacher Leaders as Models and Mentors
The purpose of this category is to show that another conception that teachers have
regarding teacher leadership is that teacher leaders are role models, mentors, and advocates, who
lead others by example. This category emerged across the five data collection points (see Table
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3). In the first three points of data collection, Mikaela and Kimberly expressed that teacher
leaders are models for the members of their department and lead them by example. This is
because as Jorge and Amanda noted, respectively, teacher leaders “are aware of their role” and
“model appropriate professional and teacher behaviors,” which make others look to them for
guidance. Keira added that “teacher leaders are willing to guide others but also willing to learn
from them.”

Table 3
Teacher Leaders as Models and Mentors
Data Source

Conception of Teacher Leadership

Application
Form

×
×
×
×

Pre-bell-work
form

× They are aware of their role.
× They lead others by example.
× They serve as role models for in-service and future teachers.

Interview (pre)a

× They are an example and a role model for others.

Interview (post)b

× They are models.

Post-bell-work
form

× They lead others by example.

They serve as role models and mentors for the members of the school.
They lead others by example.
They are advocates for teachers, students, and educational reforms.
They are open to learning from others.

Note. aInterview (pre) = conceptions before the course. bInterview (post) = conceptions at the time of the interview.

Furthermore, Mikaela and Amanda stressed that teacher leaders are willing to mentor and
provide resources to new or current teachers who need assistance because they are struggling
with different situations. In the process of mentoring, Amanda noted that teacher leaders give to
other teachers “the support they need to grow as an educator” and also assist the “school staff
and administrators in any way they can to ensure the success of their school.” In the same line,
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Diana noted that in addition teacher leaders advocate for teachers, for students, and educational
reforms that seek to improve the student learning. After the action research course, Amanda and
Diana emphasized again that teacher leaders are models and lead other teachers by example.
Teacher Leaders as Catalysts for Change
This category is meant to describe teachers’ conception of teacher leaders as catalysts for
change, taking risks, and allowing others to take risks and make mistakes. This category emerged
across four of the five data collection points (see Table 4). In the first three points of data
collection, the teachers stated that teacher leaders are catalyst for change because they “refuse to
accept the status quo” or the equilibrium as usual, as Mikaela indicated. Therefore, instead of
following the existing procedures, Keira, Jorge, Mikaela, and Merida stressed that teacher
leaders seek ways to improve or change them, taking initiative and responsibility; being
proactive and creative; and always trying to think outside the box.
Merida and Amanda also highlighted that teacher leaders are catalysts for change because
they seek to have a positive impact on other teachers, students, and groups inside the school and
work in collaboration with them to promote changes in the school through the implementation of
an action plan. Also, Diana and Merida, respectively, noted that teacher leaders are catalysts for
change because they are “willing to take risks and do what is right educationally” even in the
face of “criticism, failure or resistance.” In addition, Jorge added that teacher leaders allow
others to “take risks, take the reins, and make mistakes.” Keira concluded that the journey
through which a teacher leader achieves change is not easy, but that regardless, it is important to
never lose sight of the fact that the focus and the fundamental aspect of their work is student
learning. After the course, the teachers reaffirmed that teacher leaders are catalysts for change
because, as Jorge mentioned, they are constantly incorporating new ideas. In this way, as Diana
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noted, they are “making changes and are open to the change cycle.” In addition, Diana stressed
that teacher leaders seek to make changes that influence others and also encourage them to
implement changes.

Table 4
Teacher Leaders as Catalysts for Change
Data Source

Conception of Teacher Leadership

Application
Form

× They do things in innovative ways.
× They are willing to take risks.
× They take leadership and responsibility.

Pre-bell-work
form

× They reject the business as usual.
× They dare to begin implementing changes instead of following the existing
procedures.
× They promote positive changes among the members of the school community
and work in collaboration with them.
× They take risks.
× They allow others to take risks.
× They are focused on student learning.

Interview (pre)a

× They are creative.

Interview (post)b
Post-bell-work
form

× They constantly seek ways to try new things.
× They are open to change.
× They promote changes that influence others.

Note. aInterview (pre) = conceptions before the course. bInterview (post) = conceptions at the time of the interview.

Teacher Leaders as Agents for Encouraging and Empowering Others
This category is intended to show that another conception that teachers have about
teacher leaders is that, using different approaches, they seek to encourage and empower others.
This category emerged across all five data collection points (see Table 5). In the first three points
of data collection, the teachers expressed that teacher leaders encourage change in themselves,
for instance, as Merida commented, trying to be at “the cutting edge of new educational
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strategies and technologies.” Keira also noted that teacher leaders seek to encourage change and
“build capacity in others, inspiring them to lead and step outside their boxes.” To achieve this,
teachers indicated that teacher leaders share the educational knowledge that they have developed,
which provides others “opportunities to learn and better themselves in their career,” as Diana
stressed.

Table 5
Teacher Leaders as Agents for Encouraging and Empowering Others
Data Source

Conception of Teacher Leadership

Application
Form

× They encourage changes in themselves and others.
× They are always at the cutting edge of new educational developments.
× They seek to empower others to solve problems and effect change by showing
and teaching them the new pedagogical ideas that they have learned.

Pre-bell-work
form

× They encourage others to try new things.
× They help to build capacity in others.

Interview (pre)a

× They empower their colleagues so they can be able to be on charge of
educational projects.

Interview (post)b

× They keep others informed by sharing information with them.
× They provide feedback and monitoring the growth process of fellow teachers.
× They develop action research studies that allow to empower fellow teachers.

Post-bell-work
form

× They encourage and empower fellow teachers to make sense and take control of
their professional growth.
× They help to build capacity in others.

Note. aInterview (pre) = conceptions before the course. bInterview (post) = conceptions at the time of the interview.

Also, Merida indicated that teacher leaders seek to empower others motivating and
guiding them to try new ideas to solve problems and effect change, this is in order to improve the
academic achievement of the students and the environment and safety of the educational context.
In addition, Keira indicated that teacher leaders have as a goal to empower others so that they
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can continue the implementation of educational projects that have been established
independently and without the need for a formal teacher leader. Similarly, after the action
research course, Jorge and Keira, respectively, expressed that teacher leaders always seek ways
to help and share information and to develop capacity in their fellow teachers. Amanda stressed
that through this process, teacher leaders seek to encourage and empower colleagues so that they
can make sense of their educational practice and can take control of their academic and
professional growth. Amanda commented:
So that you may encourage others to partake on endeavors that allow for them to grow
academically, we must support our fellow teachers as they continue on their path to a
more fulfilling and successful teaching career. Teacher leaders must conduct themselves
on a manner that promotes professional growth and guidance for others. We must be the
cheerleaders. We need to keep the fire united.
One example of this argument brought up by Jorge was regarding the action research
project that was conducted as part of the course and which provided him with the opportunity to
empower his fellow teachers. Jorge expressed that his colleagues participated in a collaborative
training in which they had the opportunity to think about and discuss how they were developing
their lesson plans and whether they were including the school improvement goals and the science
goals in them. Jorge stressed that this experience provided the teachers with the tools to
encourage and empower them in order to continue the work independently by taking into
consideration the essential elements that should be included in the lesson plans and incorporating
them.
A new aspect that emerged after the course was the importance of teacher leaders
constantly giving feedback and monitoring the educational and growth process of their
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colleagues, endeavors that Jorge acknowledged did not take place before the action research
course and which certainly contribute to the process of empowering others. Teachers highlighted
the importance of helping other teachers to develop into better teachers, not only providing them
with information, for instance, about how to teach a specific topic or how to develop lesson
plans, but also staying by their side and helping them to understand and apply that information.
Rey commented: “It is not just here I am to give you books and to give you information, but I am
also here to kind of help”.
Teacher Leaders Work Collaboratively with Others
This category is intended to show that another conception that teachers have about the
concept of teacher leadership is that teacher leaders are aware of others, work collaboratively
with them and help them develop as teacher leaders. This category emerged across four of the
five data collection points (see Table 6). In the data collection points prior to the course, Merida
noted that teacher leaders “work closely with other stakeholders to help make the school a better
place to work and learn.” In this process, teacher leaders seek to start “building relationships,
building consensus with resistant colleagues, and gaining support among administrators,” as Rey
indicated. For instance, Rey added that she seeks to develop consensus in her department by
holding monthly meetings in which everyone has the opportunity to talk about how to improve
the instructional process. In addition, teachers expressed that the collaborative atmosphere
promoted by teacher leaders is characterized by taking into consideration the needs and
strengthens of everyone. For instance, Jorge commented that a teacher leader is “aware of the
people she/he works with and plans to make each member of the team successful based on their
skill set.” Also, Mikaela stressed that in the collaborative journey, teacher leaders not only help
and lead to others but also follow and learn from them.
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Similarly, after the action research course Rey, Diana, and Keira reiterated the value of
collaboration in leadership efforts and the importance of adopting a more personal approach that
allows for more direct work with others, listening and taking into consideration their ideas,
opinions, and needs regarding everyday situations and the leadership endeavor.

Table 6
Teacher Leaders Work Collaboratively with Others
Data Source

Conception of Teacher Leadership

Application
Form

× They work with all the members of the school community to create an
appropriate educational environment.
× They look for ways to develop relationships and promote consensus.
× They take into consideration the needs and abilities of others.

Pre-bell-work
form

× They work collaboratively with their colleagues.
× They take into consideration the needs and abilities of others.
× They learn from others.

Interview (pre)a
Interview (post)b

× They recognize the importance of collaborating with others.
× They adopt a more personal approach working directly with other teachers.
× They seek ways to help other teachers to develop as leaders.

Post-bell-work
form

× They take into consideration the ideas of others.

Note. aInterview (pre) = conceptions before the course. bInterview (post) = conceptions at the time of the interview.

Finally, one new element that emerged at the end of the course was the idea that through
a collaborative process, teachers leaders help other teachers develop as teacher leaders. Diana
expressed the importance of helping her colleagues to understand that teacher leaders should not
only focus on the administrative aspects of their role but also to take into consideration the
teaching portion. Furthermore, Diana stressed the value of her colleagues understanding that
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“teacher leadership does not mean you try to do everything;” rather, it is necessary to focus on a
specific area, delegate and give others the opportunity to contribute and exercise their leadership.
Teacher Leaders Reflect About Their Educational Practice
The purpose of this category is to show that another conception teachers have about
teacher leadership is that teacher leaders reflect on their educational practice. This category
emerged in three data collection points (see Table 7). In the pre-data collection points this aspect
was mentioned only in the bell-work form completed at the beginning of the course. Kimberly
expressed that “taking the time to reflect on our practice is an important part of learning to be
better teacher leaders.” This is because, as Jorge and Diana noted, the reflective process allows
teacher leaders to be honest about themselves, which allows them to identify their weaknesses
and be open to change. In addition, Mikaela and Amanda stressed, respectively, that when
teacher leaders reflect upon their practices, they “inspire others to think and question,” which
will “help them [the others] be more successful next time.”
At the end of the course, this aspect was mentioned again in the two post-data collection
points. Keira recognized that before the course she thought that she was a reflective teacher
leader, however the experience in the course allowed her to see that she was living inside her
egocentric world, which did not allow her to make an accurate and deep reflection of the
situations she was presented with. Also, Merida noted that the course allowed her to realize that
before taking it, many teacher leaders, including herself, were making decisions based only on
what they thought and felt was the best way to solve problems. However, the course encouraged
her to understand that we should be basing our decision-making a process of reflection about our
observations, really looking at what we are doing to really effect change in an effective way,
instead of just simply making decisions based on the way “we are supposed to do it.”
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Table 7
Teacher Leaders Reflect About Their Educational Practice
Data Source

Conception of Teacher Leadership

Application
Form
Pre-bell-work
form

× They reflect on their educational practice to grow as teacher leaders.
× They inspire others to think.

Interview (pre)a
Interview (post)b

× They reached a deeper level of reflection to understand their practices.
× They base their decision-making on a reflective process.
× They show their colleagues the value of reflection as a way of understanding
and improving their practices.

Post-bell-work
form

× They expressed that the course provided resources to reflect on their situations.
× They noted the photovoice activity as one of the course strategies that allowed
to make a in deep reflection.
× They reflect on their practice constantly.
× They examine and understand the context in which they work.
× They are open to modifying their practice.

Note. aInterview (pre) = conceptions before the course. bInterview (post) = conceptions at the time of the interview.

Also, Kimberly accepted that before the course she knew that her reflection process was
one of the aspects that she needed to improve and recognized that “I would not have gone as in
depth without that course as I did.” This is because the course gave her “a lot of new ways, such
as, the reading, the discussions, and so forth, to approach the problem and to reflect about the
problem and to actually measure whether or not there was a change.” For example, Mikaela
highlighted that the process of making a photovoice as part of the course helped her to reflect on
and change her practice. Specifically, the teacher noted that in the photovoice her “thoughts went
to a spark of flame, something that cycles as we should participate in reflexive thinking and
change our practice because of it.” The photovoice assignment asked the teachers needed to
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select three images or photographs that to them represented the answer to "What does it mean to
be a teacher leader?"
Jorge, Amanda, Keira, and Diana, respectively, stressed that the opportunity to immerse
themselves in a reflective process during the course “gave me a chance to look at myself and
know what things I could work to improve”; it also allowed them to “be open to growth and
change in one’s own practice,” recognize “the need to examine and understand the work context”
and look for ways to be in “continuous improvement based on what worked and what did not
work.” In addition, Amanda and Kimberly added that in the course they not only learned about
the importance of being a reflective teacher leader, but also the value of showing and helping
their colleagues to reflect on their practices and in the educational strategies that they have been
using with students.
Teacher Leaders and the Use of Action Research
This category intends to show that another conception teachers have about the concept of
teacher leadership is that teacher leaders are aware of current research and using action research
as a way to understand and improve their own practices and the practices of others. This category
appeared in data obtained in both the pre-and post-data collection points (see Table 8). Before
the course, Mikaela and Jorge expressed that teacher leaders are aware of and study the current
educational research literature to stay informed, find new ways of developing the educational
process and improve their practices. Also, Jorge added that teacher leaders seek to share with
others the information they have learned in the literature.
At the end of the action research course, Mikaela expressed that the course had helped
her to reaffirm the notion that teacher leaders need to be knowledgeable about the current
educational research literature related to their area of expertise. In addition, the teachers stressed
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that they developed new knowledge about educational research, which helped them to define the
concept of teacher leadership better and understand that there is a scientific way of promoting
change in the school through action research projects. All teachers made reference to all or some
of the components of the action research model, such as looking for a problem and narrowing it
down, determining and implementing a formal and appropriate plan and strategies to achieve the
change, collecting and analyzing data, and making decisions based on the results.

Table 8
Teacher Leaders and the Use of Action Research
Data Source

Conception of Teacher Leadership

Application
Form
Pre-bell-work
form

× They study the current research literature to find new ways of doing things.

Interview (pre)a

× They study the new educational research and look for multiple ways to share
this information.

Interview (post)b

× They learned that action research is a resource to promote change in school.
× They know the components of the action research model. They understand that
situations are influenced by many factors, which should be taken into
consideration.
They learned the importance of questioning whether problems are being solved
using the best alternatives.
They know the importance of teacher leaders analyzing each situation in detail,
rather than using preconceived notions.
× They collect data from multiple sources to really make sense of the situation.
× They understand how action research can help them improve their own practice
and the practices of the other members of the school community.
× They recognize the importance of documenting all the work to make informed
decisions.
× They are knowledgeable about the current educational research literature.

Post-bell-work
form

Note. aInterview (pre) = conceptions before the course. bInterview (post) = conceptions at the time of the interview.

The experience of conducting an action research project allowed the teachers to
understand, as Keira mentioned, that situations are “not really black and white, that there were
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many variables that were impacting” which should be “all woven together” into any decisionmaking and planning process. Diana added that in order to understand a situation it is important
to study it “piece by piece,” which will help to define it better. Also, teachers expressed that the
action research course encourage them to question, as Merida noted, “whether we are solving the
problem the best way or are we just doing it from our gut and reaction because that is the way we
always did it or that is the way we were taught to do it.” Through this process, teachers realized
that they used to look at problems through their own lens and schema. For instance, Keira shared
that before the course “I was very quick to make my own diagnoses and let my own biases affect
my actions.” However, as a result of the course, Keira learned that she needs to be “an analytical
problem solver…and to collect the data to really figure out what is happening rather than just
look at it on the surface level… and coming to preconceived notions ahead of time.” Also,
Mikaela commented that the plan that teacher leaders develop to incorporate changes in the
school needs to have a data collection system that helps them determine whether the goals
established were achieved or not. In addition, Merida, Keira, and Jorge highlighted that the
course taught them the importance of studying the events from different angles, collecting data
from multiples sources and documenting all the work in order to make informed decisions.
In addition, the teachers indicated that through the action research course they learned
how action research can help to improve teacher leaders’ own practice and the practices of those
with whom they interact. As a result of this learning, Mikaela stressed that she has begun to
implement changes in her practice using action research and has encouraged her colleagues to
also conduct action research.
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Research Question 2: How Do the Perceptions of the Noyce MTFs of Themselves as
Teacher Leaders Change During the Action Research Course and After?
The interview conducted with the teachers was used to find out what were the teachers’
perceptions of themselves as teacher leaders before and after the course. The information
obtained was used to identify changes as a result of taking the action research course. Below is a
discussion of the categories that emerged from the analysis of the interviews, along with the
findings that support it. A total of four categories emerged: Leadership Role, Empowerment,
Importance of Impacting all School Community Members, and Use of Research to Make
Decisions. Each category, when applicable, contains a combination of the teachers’ explanations
and testimonies.
Leadership Role
This category captures one of the elements stressed by the teachers when asked how they
perceived themselves as teacher leaders before and after the course. Mikaela expressed that
before taking the action research course she thought that teacher leaders needed to have a formal
role to be able to do their work. She explained:
I would say that I was not a very good teacher leader, unless I was given a formal role of
please do this, please be in charge of this, that if an informal role, I could do it, but from
the classroom, that I would say that, I was not a very good teacher leader. Because I felt
like I needed that title that if I was the head of something or in charge of something that it
gave me the power to do that.
After the course, Mikaela realized that she does not need to have a formal leadership role to
implement educational changes. She indicated that: “I realized that you do not need to have that
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title or that official power role to effect change. I am improving slowly. I am seeking out
opportunities now whereas I did not before.”
On the other hand, Diana considered herself a good teacher leader before the course and
thought that taking the course was a waste of time because she knew everything about teacher
leadership. This is because she had had the opportunity of taking courses and trainings and,
therefore, she was already implementing all the aspects that were going to be taught in the
course. The teacher commented:
Before the course, I perceived myself to be a darn good teacher leader. I do not know
why I am taking this class. This is absolutely like a waste of time. I am already doing
these things. I do not understand why I have to keep writing it up. This is a waste of
work. This is not how they want us to perform it style walk through like this, this is just, a
waste of time. I am already a good teacher leader.
Diana expressed that at the end of the course she still considered herself a good teacher leader
and thought that the course had not provided anything new that could assist her with her job as a
teacher leader. However, this perception changed a few months after ending the course. Diana
shared that after the course, she realized that she was not a perfect teacher leader and decided to
review the concepts learned in the course: “I started like I will go back and look at the handouts
and look at the things that we have gotten from before and I can see where I have room to grow
and I am not a perfect teacher leader”. In this process, she had the opportunity to use the
information provided in the course to improve her practices. The teacher recognized that she has
to learn from her mistakes, that she is still in the process of growing as a teacher leader and noted
that she is open to learning from others and incorporating new ideas into her educational
practice.
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In addition, Kimberly agreed that before the course, she was limited to specifically
fulfilling the functions inherent to their formal leadership position. For instance, Kimberly
indicated that her job as a department head consisted of “ordering supplies, making sure people
got things done when they were supposed to be done, and sharing the information with them.”
However, Kimberly highlighted that as a result of the course she started to think of how she
could make changes in her practice in order to be a better teacher leader. In this process, she
recognized that her role as a teacher leader should not just focus on the mechanical functions that
she was completing before the course. Therefore, she transformed her practice as a teacher leader
and now she is acting as a model for her colleagues, sharing with them the knowledge that she
has acquired.
Empowerment
This category shows that the aspect of empowerment was one of the elements that the
teachers stressed regarding how they perceived themselves before and after the course. Keira
realized that before the course she assumed all the power instead of empowering her colleagues.
To illustrate this behavior, she gave the following example:
We have to analyze data, the teachers have access to their own data in a certain way to
pull it, but a lot of times, what I would do if I would pull it ahead of times than when we
sat down it is all ready. Well, that is not empowering them to take ownership of the way
of their own data. So, I think that, before I was a control freak over the school-based
situations.
Similarly, Rey expressed that she was very structured and liked to do things in a specific
way. Therefore, she required others to do things in the way that she considered was most
appropriate.
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In contrast, after the course, Keira was capable of changing her working approach with
her colleagues. Keira explained that, in order to empower her colleagues, she developed a
workshop that gave her the opportunity to train teachers on how to conceptualize action research,
analyze data, and reflect on the findings in order to improve their instructional practices. Keira
shared that during the workshop she provided questions to the teachers that helped them to
reflect on the reports generated. For instance, “how did your student perform on standards
compared to your colleagues sitting next to you, what they noticed was well, my kids did really
well on this standard, my kids over here did not and then vice versa.” In addition, Keira
encouraged discussions that allowed the teachers to think about how they taught about a
particular piece of content and whether the strategies used were effective or not.
About the importance of empowering her fellow teachers Keira said:
Now, I know that I could do that and that I need to know that when I leave the school and
I am not back until the next week... the train is not going to fall off the tracks until I see
them again, and so it’s really getting most of the school site to be their own leaders.
Therefore, Keira, who has a formal leadership role as a District-based Science Coach and has
under her charge 12 high-need schools, which she visits to provide support to the science
teachers and the science coach, concluded that it is important to help other teachers to develop
and implement their leadership so that they can continue running the educational projects.
Also, after the course, Rey was capable of changing her working approach with her
colleagues. Rey noted that instead of requesting her colleagues to conduct the educational
processes in the way that she understood was the best, she began to using their expertise. She
commented: “Part of leadership is kind of abdicating the throne a little bit, you know, giving it
up into someone else that is maybe more knowledgeable than you.” Specifically, Rey stressed
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the importance of giving others the opportunity to be leaders and recognized that she does not
need to be at the head of everything and that other people can take the initiative and be in charge
of educational processes. Rey commented:
Now I am kind of in the audience sometimes and taking to, but if some other people take
a roll other than me, you know, as a leader. I do not have to be the one that says
everything and does everything and is directing everyone. I guess other people can do
that too.
Importance of Impacting All School Community Members
The purpose of this category is to show that the importance of impacting the entire school
community was one of the elements that one of the teachers stressed to exemplify how she
perceived herself before and after the course. In the pre-interview, Amanda commented that
during the course she realized that she was only exercising her leadership within her department.
She expressed:
I kind of felt myself as kind of a little upset, because I kind of thought to myself, well I
am only concerned about my department and I do not feel like I am sharing with others as
much of my practices and how I am making myself better.
Amanda expressed that the course allowed her to realize the importance of reflecting on her
educational practices and gave her the tools to do so. She said: “The course opened my eyes on
how to reflect on my own practices and share it with others to make a more positive impact not
just in your classroom but in others.” She indicated feeling more reflective about what she is
doing. Amanda stressed that after the course she became a role model for other teachers in order
to help them improve their instructional practices. The teacher added that she also learned the
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value of guiding/helping others inside and outside her department to reflect on their practices in
order to be better teachers.
Use of Research to Make Decisions
This category refers to using research to make decisions as one of the characteristics that
teachers mentioned when asked how they perceived themselves before and after the course.
Jorge expressed that the action research course helped him to be a better teacher leader because it
taught him the importance of using research data to validate the educational procedures that he
was already implementing and to determine what aspects he needed to change. Similarly, Merida
stated that after the course she would “look for guidance in more research-based areas” and make
decisions based on the findings obtained through research. In addition, she expressed the
importance of assessing each situation in detail and taking into consideration the ideas and
perceptions of the people involved in the situation. Merida also indicated that now she feels more
perceptive as a leader and thinks about the processes that allow her to make appropriate
decisions and not just about making decisions because she is in a leadership role.
Research Question 3: What Are the Goals that the Noyce MTFs Have in Relation to Their
School Community Members (Students, Colleagues, School Principal, School District, and
Parents) During the Action Research Course and After?
In order to find out what were the goals that teachers had in relation to their school
community members (students, colleagues, school principal, school district, and parents), an
interview was conducted to determine whether those goals were held or modified or whether new
goals were added as a result of the experiences in the action research course. The findings are
presented for each school community member: students, colleagues, school principal, school
district and parents with emphasis on the goals that did not change and those that were modified
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or emerged related to the action research course. Each category contains a combination of the
teachers’ explanations and testimonies when applicable.
Goals Related to Students
Three teachers did not change their goals related to the students at the end of the action
research course. These goals were mainly related to the standardized tests. Mikaela noted that her
goal with the students was to help them “to develop a passion for the subject” so that they could
“achieve the standards of the course” and perform well in the tests. Similarly, Keira expressed
that her goals were to improve the students’ attitude towards science and enhance their
knowledge so that they could perform well in the state assessment. She explained that this goal
refers to the way in which teachers are evaluated by the school district. However, with the
intention of making science learning more meaningful, Keira expressed that she wants students
to see the relevance of science in their daily lives. In addition, Jorge noted that his goal with the
students was to get them to think in terms of their academic performance in the classroom and in
the state assessment.
After the course, five teachers indicated that they maintained the goals related to the
students that they had at the beginning of the course, but that as a result of the experiences in the
course, they added new goals. One of these teachers was Kimberly, who expressed that at the
beginning of the course her goal with the students was to have them learn about the environment
so that they could become better citizens, in addition to helping the students pass the advanced
placement exam. At the end of the course, Kimberly added the goal of having her students see
her as a constant learner. She said: “I want them to see that I know that improvement and
learning are important, not just for them but also for me, that I am trying to do a better job at my
work and to do a better job by helping them.”
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Other teachers indicated as their new goals their interest in becoming reflective teachers.
For example, Rey explained that at the beginning of the course her goal with the students was to
help them become reflective. She stated that this goal is based on a school requirement in which
teachers need to emphasize the importance of reflection among their students. Rey indicated that
as a result of the experience in the action research course, she added the goal of making herself
reflective in her practice and encouraging more reflection in her students. Amanda also added
becoming a reflective teacher as a goal. In addition, she pointed out that before the course she
had two goals that she was not sure how to accomplish: helping students succeed by helping
them have a better academic performance in the course and state assessments, and developing a
student-centered classroom in which the students could have multiple opportunities to learn and
their voices could be heard. However, after the action research course, Amanda stated that “I
learned some different ways on how I can reflect on my practice and improve it,” which is
helping her to achieve the goals related to her students and to impact the students positively.
Studying and understanding the context in which the students are immersed and the
interactions between them were also aspects of the new goals adopted by two other teachers. As
Merida said, her goal before the course was to provide students with the best opportunities to
learn and to show them how to relate with their teachers, classmates, and the school community.
As a result of the action research project, she stated that she was able to realize that she used to
think that problems and solutions were related to what happened inside the four walls of her
classroom. In Merida’s words:
After the course, I thought about it more, where those kids travel all day long, they come
to science truly impacted by that. So then my goal is that there is a bigger problem to
solve than what happens in the four walls of that one classroom.
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Therefore, at the end of the course, Merida adopted a new goal to focus on understanding the
entire context in which the students are involved to be able to solve and find solutions to
problems.
Diana’s goal before the course was for students to have a good academic performance in
science. However, after the course she noted the importance of paying more attention to the
dynamics that occur in the classroom as a result of a course activity. Diana explained that during
an activity developed by a group of colleagues for their research, they needed to make a diagram
to track the way in which the students interacted during a class. This led her to realize that “it is
not just to pay attention to how the group is getting along in the room, but also look at the
dynamics with how students are talking in the room across tables.” Diana concluded that
focusing exclusively on the students’ exam scores was not sufficient, and that she also needed to
observe, document, and take into consideration the interactions of the students during the
classroom activities in order to get a complete understanding of their learning process. She
adopted this process as a new goal.
Goals Related to Colleagues
None of the teachers kept only the same goals they had before the action research course.
Although three of the teachers indicated that they still had the same goals they had at the
beginning of the course, as a result of the experiences in the course, they added new goals related
to their colleagues. Mikaela noted that her goal before the course was to help her fellow teachers
to identify a problem and determine how to address it, although she recognized that she did not
have a formal plan to consistently collaborate with them. After the course, Mikaela expressed the
following: “Now I look for ways of collecting data to see if what we are doing is working.” She
talked in detail about the opportunity she had to help the colleagues who teach the Advanced
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Placement (AP) Biology course by creating a support group as part of her action research project
and meeting with them several times. Therefore, at the end of the course, Mikaela added the goal
of engaging in action research and making decisions based on data, as well as helping her
colleagues to see the importance of collecting and analyzing data to see whether the educational
initiatives implemented are being successful or not.
Similarly, Merida noted that before the course her goal was always being willing to help
teachers in what they needed; however, after the course, a new goal was to establish a
collaborative process with her colleagues and promote continuous collaborative work among
them in order to improve the teaching and learning process. Merida stated:
I think the course forced some of us to work together, that we were at different places and
different schools, but we are really focusing on the commonality that we all had… that
maybe I was not as aware of before the course.
Another teacher, Jorge, noted that before the course his goals were to improve the science
courses, to provide colleagues with information, and to help them progress. However, as a result
of the action research project he completed, he added as a new goal collecting data on teachers’
understanding about the goals inside the department.
After the course, other teachers changed the goals related to their colleagues. Kimberly
shared that before the course her goal was just to make sure that her colleagues had all the
supplies needed in their classroom. However, after the course, she expressed that she will also be
a role model for them and will help them to understand new instructional strategies so that they
can improve the teaching and learning process. The other new goal she added was to design
professional development experiences for her colleagues and encourage them to proactively seek
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to engage in other professional development experiences, for example, taking a course or
workshop, to continue improving professionally and empowering their practices.
Diana expressed that before the course her goal was focused on requesting and obtaining
data and numbers related to the students’ exam and assessments from her colleagues without
helping them to understand the context in which the data was obtained. However, after the
course, she adopted a new goal focusing on understanding the context in which the data or
numbers are obtained:
What are the specific qualities of a lesson that could … define what the students
responded well [to] when you did this, you responding like this and did it. Looking at
more characteristic traits of the lesson, versus just looking at numbers [to see] how they
are performing.
On the other hand, three teachers did not mention goals related to their colleagues;
instead, they referred to their behavior as teacher leaders. However, their reflection as part of the
course led them to establish goals for their colleagues. Amanda explained that before the course
her attention was focused only on herself and, therefore, she was not sharing with others what
she was doing in the classroom and how she was reflecting on and improving her practice. After
the course, Amanda expressed: “I realized that [what] should be a big part of what I do as a
leader is to be a mentor for my other colleagues.” Therefore, the new goal adopted by Amanda is
to become a mentor for her colleagues. Similarly, Rey shared that before the course, as a teacher
leader she was very inflexible because she thought that “everything is carved in stone.”
However, the course helped her to realize the importance of “being more flexible, being a little
bit more in the background” and allow other people to “…add what they have to the mix because
they have the paint strip.” Therefore, becoming a flexible teacher leader who provides colleagues
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the opportunity to contribute their expertise to the educational endeavor was the new goal
adopted by Rey after the course.
Likewise, Keira shared that she was very controlling, had a lot of control over all
processes, and always tried to have other teachers do things in the way she understood was the
most appropriate. However, after the action research course, the teacher explained that she
became a facilitator for her fellow teachers allowing them to take control over their educational
process so they could empower their practices. Keira shared her experience saying:
Teachers had more to control [over their] teaching process and so… whereas I might
have come in with your standards and I might have already had some of them unpacked...
We now view kind of those things together. So, we impact the standard while we are
sitting there, we have some dialogue about potential activities that might meet those
standards and then we spend for instruction and so I become a little bit more hands-off.
Therefore, as a result of what Keira learned in the course, the new goal she adopted was to be a
facilitator for her colleagues and provide them the scenario to work collaboratively, which will
allow them to empower them in their growth as educators.
Goals Related to the School Principal
One teacher, Jorge, did not provide information about the goals related to the school
principal. Meanwhile, two of the teachers did not change their goals related to the school
principal as a result of the action research course. Merida and Rey agreed that their goal was to
always support their school principal. For Merida it was also important to serve as a bridge
between the school principal and the teachers. Merida explained that she “realized that most of
our school sites often do not have teacher leaders, so the principal has to do the job with fewer
people that support her.”
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After the course, some teachers indicated that they still had the same goals related to their
school principal that they had at the beginning of the course, but that as a result of the
experiences in the course, they added new goals related to this. Kimberly noted that her goal
before the course was to always be willing to contribute in any endeavor that her principal
understood was necessary and provide her with assistance in any tasks. After the course,
Kimberly noted that she expanded her original goal and now she wants the school principal to
know that she is also willing to help the entire faculty to improve their teaching practice.
To illustrate this, she shared the following:
At the beginning of the school year, when we came back to school, I did a presentation
for them [her colleagues] about some of the new initiatives that we were doing in science
and how it could be used in other classes, so they know that I also wanted to work with
other people in the school about improving their way of teaching for the entire faculty;
English, math, everybody.
Similarly, Diana shared that before the course her goals included helping the school
principal with the different professional development experiences, having the reports ready, and
running the Professional Learning Community (PLC) meetings. After the course, Diana extended
her goal to be able to help her school principal to train teachers on how to look at student
assessments in a different way.
Amanda indicated that before the course her goal was to provide the school principal with
data and information about how the department was doing. After the course, she expanded this
goal by stating: “I realized that I could really be an outlet for them [school principal] and share
what I did.” Therefore, at the end of the course, Amanda’s additional goals included being a
resource for the school principal and sharing her educational ideas and projects with them, as
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well as helping other teachers improve their teaching practice. Another teacher, Keira, noted that
before the course she was working in just one school and, therefore, her goal was related to
meeting the goals of that school and working with the school improvement plan. After the
course, she indicated that she started working with 12 schools and, therefore, her goals are
related to working with the principal and the site-based team in each school, planning the
instructional design and the treatment plan.
After the course, only one teacher indicated not having specific or clearly defined goals
related to the school principal before the course. However, reflecting on her practices as a result
of the course led her to establish goals related to her school principal. Mikaela noted that she did
not have goals because she did not usually offer any recommendations or help, allowing the
principal and administrative staff to run the school and make all the decisions. She also explained
that when she disagreed with the school principal and the administrative staff, she never took the
initiative to express her opinion. However, Mikaela said that after the course, she began to
collaborate and help the school principal and she is more active in making changes throughout
the school. As an illustration of this, she shared the following experience:
I saw a course last year, AP Research, that was not being effective. That class was poorly
designed, the students were off-task, so I went to the school administration…I am seeing
a problem with this course, the students are off-task. We need to come up with a better
plan so, one of the principals asked me, okay can you help develop a plan to improve this
course? Now, I am teaching that course this year.
Mikaela also commented that as a result of the action research course, “I am presenting and I am
stepping out of my comfort zone, going okay, here is a bigger problem outside my class, you
know. I am offering to help change that.” In addition, the teacher shared that the school principal
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is more willing to accept her suggestions because she has seen the changes that she is making.
Therefore, at the end of the action research course, Mikaela adopted a new goal to assume an
active role and making a contribution by constantly sharing with the school principal to identify
different problems and seeking solutions for them.
Goals Related to the School District
One teacher, Jorge, did not provide information about the goals related to the school
district. Five of the seven teachers did not change their goals related to the school district after
the course. Keira’s goal was to help improve science instruction and student achievement, to plan
for the curriculum, pacing maps, and teacher training. Merida said that to help the district schools
to be successful was her goal. Rey’s goal was to share ideas and respond to questions, as well as
volunteer when asked to do something. Meanwhile, Amanda mentioned that her goal was to give
the school district information about how the school is doing and how the students are
performing in the tests. Diana’s goal was to contribute with everything that the school district
needed.
Only one teacher, Kimberly, indicated that, as a result of the experiences in the course,
she added new goals to the ones she had at the beginning of the course. Her goals before the
course were related to helping develop the curriculum and leading workshops. The new goal that
she added after the course is to help the Advanced Placement (AP) environmental science
teachers at the district level to improve the teaching and learning process of the AP
environmental science courses. This will be accomplished by holding meetings with them on a
monthly basis in what is known as AP help sessions, aimed at improving student performance in
the AP Environmental Science exam. This goal emerged as a result of the action research project
that the teacher conducted in the course. Her study had the purpose of incorporating additional
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math instruction and calculation-based opportunities so that the students could improve their
math skills and develop self-confidence in their abilities in order to increase their performance in
the AP Environmental Science exam. The teacher saw the impact of her study on the students
and concluded that her actions must transcend their classrooms and school. She then began to
help her AP environmental science colleagues at the district level to improve their teaching and
learning practices and the performance of the students in the AP environmental science exam.
Another teacher, Mikaela, indicated that she did not have goals related to the school
district. As a result of reflecting about her practice during the course, she developed an interest in
helping the school district. For instance, Mikaela expressed that her action research project was
related to helping the district to improve their AP Biology courses. She commented: “That is my
action research with the AP biology teachers, that is a district thing, so I am saying how I can
make a difference, how I can help the district, that is my biggest change.” Therefore, the new
goal adopted by Mikaela at the end of the course was to develop and implement collaborative
work groups with the AP Biology teachers in which they can develop knowledge that will lead
them to improve the teaching and learning of the AP Biology courses at the district level and the
performance of the students in the AP Biology exam.
Goals Related to Parents
One teacher, Jorge, did not provide information about goals related to parents. Three
teachers, Mikaela, Kimberly, and Merida indicated that they did not have goals related to parents
before the course and this did not change after the action research course. Specifically, the
teachers explained that they do not have any goals related to the parents because they have
limited interaction or do not have contact with them.
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Four other teachers adopted new goals related to parents after the course. Amanda
expressed that before the course her goal was to communicate with the parents when necessary.
She also commented that the course “has given me a little bit more insight as to who I am as a
teacher and it helped me to better communicate to parents what is going on in the classroom.”
Therefore, at the end of the course, Amanda adopted a new goal to establish constant
communication with the parents to inform them about different aspects related to the teaching
and learning process. Diana said that before the course her goal with the parents was to provide
them with information when necessary. However, at the end of the course, Diana developed as a
new goal the use of her leadership to build relationships and promote more collaboration with the
parents, helping them to understand the information that she provides to them and also the
science concepts and ideas related to the class. For example, Diana shared that she offered a
lesson with the parents to see if they understood or whether they were struggling with specific
content topics, and then helped them understand the topics.
Two additional teachers indicated that they did not have goals related to the parents
before the course because they had limited interactions with them. As a result of the reflections
that the teachers made on their practice and during the course, an interest to help the parents
emerged in them. Keira explained that the action research project helped her to see the
importance of understanding the situation in which the students are involved, which drove her to
interact with the parents. Specifically, she shared that while conducting the action research
project, in which she studied failure in science classes, she became interested in advocating for
the students. Particularly, she talked about one experience in which she involved the school staff
to get a child a new psychologist because the student was not being best served in the
environment where he was. As a result, she established a close interaction with the student’s
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mother and explained that: “I think that my role changed in that I was more involved as a result
of the action research class because I understood the situation better.” Therefore, she established
a goal at the end of the course to develop a close relationship and communication with the
parents in order to gain an in-depth understanding of the contexts students are working in.
Similarly, Rey explained that her interactions with the parents were limited because she
understood that the parents felt intimidated by her because of her personality, which, according
to her, is very rigid. Rey considers herself a very hardened stone because she wants to do things
in a particular way. However, the course helped Rey to see things differently, and as a result she
set a goal to have an open and collaborative attitude to developing a partnership with parents.
Research Question 4: What Knowledge or Elements of Action Research Do the Noyce
MTFs Incorporate into Their Teacher Leadership Practice During the Action Research
Course and After?
The interview conducted with the teachers was used to understand the knowledge or
elements of action research they were incorporating in their teacher leadership practice before
and after the course. This information obtained was used to identify changes as a result of taking
the action research course. The findings are presented in two sections, including the knowledge
and elements of action research before and after the course. Each section includes the categories
that emerged from the analysis of the interview, along with a description of the teachers’
explanations and testimonies.
Knowledge and Elements of Action Research Before the Course
Few elements of action research were identified before the course. These elements are
described here.

151

Identification of problems. Kimberly and Merida expressed that although they had
never conducted action research in their practice, they had experience conducting observations
and identifying and defining problems; however, the teachers explained that they were not
integrating these components of action research in a systematic way. Keira explained that before
the course her practice as a teacher leader consisted of just visiting the schools to try to solve
problems quickly, “putting out the fire”, and then she would not return to the school until a week
later. She commented:
I never looked at the problem for a sustained period of time. Not the way that we defined
action research in the course. We collected data and we looked at things in a very small
scale, but nothing nearly as formal or intense as we did in the course.
Amanda kept informed of the educational situation or problems through her participation
in professional development experiences. These experiences helped her to acquire knowledge
about the different topics and advances in the field of education to get new information that she
could use to identify and solve the problems that arose in her practice in order to improve the
teaching and learning process and increase the students’ achievement.
Observation. Kimberly and Merida expressed they had experience collecting data from
the students’ exams and assessments, and reflecting about what the students needed help with but
they were not integrating these components of action research in a systematic way. Mikaela
expressed that before the course she thought that she was conducting action research in her
practice because she was making observations, collecting data from students’ exams and
assessments, and receiving feedback from students about the teaching and learning process.
Mikaela said: “I looked at what works, I got data, I looked [at] whether it worked or did not work
and then I changed, if it did not work, then I change what I do.” She also explained that although
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she had no experience conducting formal interviews with the students, she was always collecting
feedback from them, for instance, by asking them for their thoughts about the lesson and whether
they wanted to change something about the learning process. However, the action research
course helped her to realize that before the course she was not conducting action research, but
instead, she was just incorporating some components of the action research process in a nonsystematic way.
Knowledge and Elements of Action Research After the Course
Multiple elements of action research emerged as a result of the course. The elements that
the teachers started to incorporate to their teacher leadership practice are described below.
Reflection. Several teachers mentioned the incorporation of the reflection process to their
practices as a result of the course and agreed that they have become reflective teacher leaders
who encourage their colleagues to also engage in a reflective process. Questioning seems to be
the main strategy used by these teachers to encourage their colleagues to reflect about their
practices. Keira explained that in the action research course she learned about the importance of
constantly reflecting through the formulation of questions in order to fully understand
educational problems and encouraging others to follow this type of practice. She said: “I am a
more reflective practitioner, resolved to doing my own action research, I am a better facilitator to
get others to really think about and dig into their problems of practice.” To exemplify this, Keira
shared an experience with one of the science coaches, who wanted to have a meeting with
someone from district personnel who could help her to solve a problem. In order to assist and
encourage the science coach to reflect on her practice and try to understand and solve the
situation, Keira asked her the following questions: “What do you think that we can do in the
interim before this meeting occurs to support the teachers in your department? What are some
153

things that could happen?” Keira also shared that now when she hears her colleagues say that
they cannot put into practice an educational idea or that some strategy will not work, she asks
them immediately:
Why or what evidence do you have that it is not going to work? Or the opposite, you
know, something appears to have worked, what is our evidence that this is actually
working or is it that you have applied several strategies and you do not really know which
one is having an impact?
This teacher concluded that it is essential to have conversations with the colleagues, based on the
formulation of questions, so they can reflect on their practices and improve them.
Another teacher, Amanda, said that she encourages her colleagues to reflect through the
formulation of questions and the development of a constructivist discussion. She explained that
incorporating this practice is the result of the educational strategies used in the course in which
reflection was constantly encouraged through the formulation of questions. As an example,
Amanda shared that one teacher asked her if she could observe her classroom and to provide her
with feedback for improvement. Amanda observed the class and she found that “there was not
much hands-on going and the lesson that she was teaching was definitely a place where she
could incorporate that to make the kids more engaged.” Instead of indicating explicitly to her
colleague the specific methods and strategies that she could implement to improve the lesson, her
approach was based on asking questions. This allowed her colleague to reflect on her practice
and think about the possible changes that could be implemented to improve the teaching and
learning process. Amanda commented:
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I asked her a series of questions and let her tell me how she thinks and then I would share
what I saw and then we would talk about any kind of things that she might be able to do
in the classroom to have improved that lesson.
Merida also incorporated the reflection process into her teacher leadership practice. She
noted that after the course she started working more closely with her colleagues and is helping
them, through the formulation of questions, to reflect on their practice so that they can
understand and improve it. Merida explained that this new practice is the result of the
educational strategies used in the course in which reflection was constantly encouraged through
the formulation of questions. She also indicated that, in order to understand why the students of
one of her colleagues were obtaining low scores, she decided to made observations in her
colleague’s classroom. Merida found that her colleague was focusing only on a few students and
the rest of the class was being somewhat neglected. Merida then worked together with her
colleague, and by formulating questions, the teacher was able to identify the engagement
strategies that could be used to integrate all the students in the class discussion. Merida
concluded that this process made her colleague start looking at his practice deeper.
Mikaela also indicated that she was able to incorporate the reflection process into her
practice and since then has been encouraging her colleagues to also engage in a reflective
process through the formulation of questions. Mikaela commented that she began incorporating
this aspect as a result of the educational strategies used in the course, in which reflection was
encouraged through the formulation of questions in every class. Mikaela talked about the
structure of the course, explaining that each week the instructors presented a specific component
of the action research process by giving a short introduction, providing a thought or idea, and
encouraging them to meet in small groups to discuss the idea using guided questions to help
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them reflect on their practices and action research project. Mikaela shared some of the questions
that were part of the class discussion: “How are we doing that? Which ones do we really like
best? Which ones do you think would be most effective in our particular research plan?” Mikaela
commented that these questions allowed her to reflect and put in context the theorical content
that she was learning in the course, as well as implementing this strategy during meetings with
her AP Biology colleagues.
Professional development. Based on the conversations with the teachers, they have been
creating opportunities to empower their colleagues, providing them with the space to work
collaboratively, sharing their knowledge and learning from each other, as well as giving them the
opportunity to learn about action research. Examples of these opportunities include study groups
and a workshop developed by some of the teachers.
Rey expressed that since the end of the course, she has been incorporating collaboration
into her teacher leadership practice, which is allowing her to develop an environment that
promotes collaborative work among teachers. Rey noted that as a result of the collaborative
environment that was encouraged in the course, she began to create collaborative study groups
with her colleagues and explained that she started doing things that she never did before the
course. For example, she said: “When I am reading an interesting article about the subject area I
am making copies and sharing, and we have that discussion…” because, as she explained, not
everybody has access to professional journals, and sharing these allow her colleagues to be more
aware of best practices and increase their pedagogical and content knowledge. In addition, Rey
commented that it has been very difficult for her to schedule a meeting with both the elementary
and middle school math teachers together. Rey noted that although every time that she finds an
interesting article she always gives it to the elementary school teachers, she understands it is very
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important to establish regular meetings between elementary and middle school teachers “because
a lot of the elementary teachers are uncomfortable with teaching mathematics and so, it is how
we as teachers of middle school, not just me, how we can help you with content and other ideas.”
She believes that this will also help to have a “smoother transition for our students from
elementary to middle school.” Therefore, Rey has been scheduling study group meetings with
elementary and middle school teachers and developing a plan in which they all can work
together to empower their practices and to improve the teaching and learning of math.
Similarly, Merida mentioned that the action research course motived her to develop a
collaborative book study group with her colleagues. She said that “every couple of weeks we
meet together, and we read, the book is about coaching, we are having discussions about kind of
holding each other accountable to our coaching language and what we are doing with our
teachers.” Merida also indicated that she is currently giving more structure to the book study
group experience, by incorporating in it an action research component to help her colleagues
learn about it, so that in the future they can conceptualize and conduct action research projects
together. Merida commented:
I think this is an area that they probably do not really do and so part of being a teacher
leader is to help that this happen within our little book study, so just being the one who
initiates that and plans for ways that we can maybe really look at the problem and then
make observations or gather research data and then discuss it.
Another teacher, Keira, expressed that she developed a collaborative study group through
which she continues to educate herself and other coaches about action research. For instance,
Keira shared that she helps and teaches her colleagues to make sense of the student assessment
data. In this way, they feel empowered and motivated to immerse themselves into the action
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research process. After initiating this process, she noted that the goals of the group of coaches
would include finding ways to help teachers really think about the student assessment data and
reflect about the meaning of the data in order to gain a deeper understanding of it.
Another way to collaborate, mentioned by Amanda, has been through workshops. She
expressed that she wants to “share the [action research] terminology with them [colleagues] and
tell them how to identify a problem, etc., and actually sharing those steps with them, sharing
some of what we had read.” Therefore, Amanda explained that she has been conceptualizing a
workshop about action research for the entire faculty in her school so that her colleagues can
learn about action research and incorporate it into their practices. For this, she is using the
resources of the course and the knowledge that she acquired from it.
Another teacher also commented about the importance of empowerment as a way to put
research into action. As a result of the course, he has been able to empower himself and others.
In this regard, Jorge expressed that being empowered has allowed him to develop a collaborative
study group in which he encourages his colleagues to make decisions based on their interests and
needs, so that they in turn can be empowered in their practices. Jorge explained that in the action
research course, the instructors created an environment in which he felt empowered to conduct
his own action research study, and he was able to selecting the problem and conceptualize the
entire study. As a result of this experience, one of his goals with his colleagues was “to get the
buy-in from [them], that part of allowing them to be in control of how they use the professional
development.” Jorge also added that for the teachers to be interested in a project or idea and
customize their work, it is essential to empower them so they can take control of their practices.
Therefore, he has been incorporating this method in his practice. As an example, Jorge shared
that in the collaborative study group, he encourages his colleagues to select one educational
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strategy that they want to work with and conceptualize the entire teaching and learning process.
Then, he visits their classroom to observe how the implementation of that educational strategy is
going and give them feedback and recommendations.
Planning and observation. Some additional aspects of action research that emerged after
the course are related to planning and observation. Part of the observation process in action
research includes the collection of data. Jorge said: “I am making sure that I build a support
structure, which I had not really done that well before.” He explained that, before the course,
when he had to observe a colleague’s classroom and provide feedback, he was trying to focus on
all of the interactions and events that occurred in the classroom. However, after the course Jorge
shared that now he is “looking at that one thing…. I am focusing on something that we can
improve as opposed to looking at the big picture and the macro and not getting any measurable
improvement.” As a result of conducting the action research project, Jorge was able to see the
importance of defining and narrowing down the purpose of the visit and what observations were
needed so that he could focus more on particular aspects of the situation, instead of trying to pay
attention to many pieces at the same time. For this teacher, planning to focus on something
specific, even when unexpected things emerge, became an important part of his practice. He
explained that staying focused could help him to look for ways to support other teachers.
Similarly, Mikaela shared that the action research course allowed her to see the
importance of developing an action plan to implement changes and see whether those changes
have been effective or not through a data collection process. She expressed that:
It is more the action plan, how I am going to implement change? The fact that I have an
action plan, it was from this action research course, so I have an action plan
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and I am implementing it and then I am deciding with data whether or not this is working
so I see the whole process.
She noted that after the course, along with her AP Biology teachers’ group, she developed a plan
to analyze quantitative data from the students’ exam scores. Mikaela said: “I am going to be
looking at the semester exams and I will see how these particular teachers, how their students are
doing in the semester exams. I am going to be looking at student data and student improvement.”
In addition, Mikaela shared that she has started collecting qualitative data, specifically, taking
notes during the meetings with her AP Biology teacher group, albeit in an informal way, because
she is not recording the conversations or coding the notes. Mikaela noted that now she has the
opportunity to take notes during the meetings because she is acting as a facilitator and is giving
the other teachers the opportunity to be in charge of the meetings. Mikaela expressed that in the
future she expects to collect qualitative data formally, for instance, “recording some of the
conversations…and doing some journaling to see the impact that these sessions are having” and
said that this will be a goal.
Another teacher, Diana, noted that in the action research course she learned that there are
different methods of data collection to determine the effectiveness of the procedures
implemented, and that she was able to share that information with her colleagues. Diana
indicated that one of the data collection strategies that she is incorporating into her practice is the
researcher notebook. She explained that she collects data from the informal conversations that
she has with her colleagues after asking them questions and listening to their ideas and concerns.
For her, having the notebook allows her, for example, “to go back and see, how many times that
I helped this person with this….” As she added, the researcher notebook was a good tool that she
learned about from the action research course.
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Another teacher also mentioned collecting data, but with a different purpose. Kimberly
noted that after the course she started to promote the importance of collecting and analyzing data
to support educational decisions among her colleagues. She shared that the school district
requires that teachers implement Argument Driven Instruction (ADI) in science teaching to
incorporate more writing and argumentation into science schoolwork. Therefore, Kimberly asked
her colleagues to identify and share what strategies they have used to implement ADI in their
practices, to determine how effective those strategies have been and what they have learned as
supported by data, such as students’ exam and assessment scores. Kimberly shared that she has
taught her subject area leaders “how on the computer we can pull some of this student data and
identify where the students need more help, where they need to remediate, and how we can write
and share that information with each other.” She also said that in the future she expects to
continue using quantitative methods of data collection to be able to integrate new “things along
the lines of surveys and comparing pre-test data and post-test data of students.”
Overall, the findings show that after the course the teachers stated they were able to
incorporate aspects of action research to their practices as teacher leaders, as well as new
knowledge and strategies learned in the course. In some instances, some of the knowledge or
elements were already present before the course; however, they were present in a non-systematic
way.
Research Question 5. How Can We Understand the Relationship between the MTFs’
Participation in the Action Research Course and Changes in Their Conceptions and/or
Practice?
In order to understand the relationship between the teachers’ participation in the action
research course and the changes in their conceptions and/or practice, two methods of data
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collection were used: an interview and an analysis of the course documents. The purpose was to
find out how the teachers’ participation in the action research course and their experiences
throughout it led to any changes in their conceptions of teacher leadership and their perceptions
of their practices as teacher leaders. Below is a discussion of the categories that emerged from
the analysis of the interviews and course documents, along with the findings that support it. A
total of five categories emerged: Using research to obtain an in-depth understanding of the
educational practices, Classroom Environment, Course Assignments and Projects, Study of the
Literature and Methods of Data Collection, and Practical Application of the Learning Developed
in the Action Research Course. Each category includes the sub-categories that emerged from the
analysis of the data, along with a description of teachers’ explanations and testimonies.
Using Research to Obtain an In-depth Understanding of the Educational Practices
This category shows that the opportunity that teachers had for learning about the value of
using research to obtain an in-depth understanding of educational practices allowed them to
change their conceptions about teacher leadership and their practice as teacher leaders. Teachers
stressed different aspects related to using research in their practice: teacher leaders as
researchers; importance of continuing with other action research cycles and approaching a
problem/situation from a specific perspective.
Teacher leaders as researchers. The course helped the teachers understand the
importance of teacher leaders becoming researchers as a means of “looking for ways to
implement change and using research to support whether or not a change has been effective,” as
Mikaela noted. Teachers acknowledged that their approach to situations prior to the action
research course was superficial. Keira indicated that “there was a lot more wrong than I
originally had anticipated and that there were a lot more things that I was going to have to tackle
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at my school site to improve that situation.” In addition, teachers indicated that the course
allowed them to realize that research studies can take place in the educational arena, the same
way research is conducted for scientific purposes. Specifically, Mikaela said: “...I never really
thought about it [research] in ways of gathering data to support and draw conclusions from.”
Importance of continuing with other action research cycles. The course helped the
teachers recognize the importance of using the findings of their action research studies to
continue implementing changes throughout other cycles of action research. Jorge expressed that
the findings obtained from the action research project he conducted in the course showed that in
the lessons plans “we were not checking for understanding as a group.” Therefore, Jorge decided
to pursue a second cycle of action research, recognizing that “my new action research or training
that I am doing, which is really action research, is the checking for understanding.” As part of the
second cycle, Jorge was capable of improving his practice as teacher leader, passing this
information on to his colleagues, and encouraging them to learn, use, and research the
implementation of the check for understanding strategies that they have selected.
Approaching a problem/situation from a specific perspective. The action research
course helped the teachers understand the importance of determining a focus of study and a goal,
instead of trying to look at every aspect of a problem or situation, as well as studying the specific
situation for a considerable amount of time in order to really understand it. Diana indicated that
the conversations in the course allowed her and her colleagues to realize that many of them
where trying to focus on many aspects of a situation. She stated that “looking at everything helps
to decrease the value of what you perform…looking for small group items, it is more
purposeful.” Similarly, Jorge indicated that “it has given me a direction to pick something and
instead of trying to do it all, just pick one of them and try to get better with that...” For Jorge,
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having the opportunity to learn the value of establishing specific goals to provide structure and
direction to the work teacher leaders do was an essential element of the course that allowed him
to develop and improve his conceptions of teacher leadership. In addition, Amanda mentioned
that “the course provided me with some tools that I can use to move forward in my practice, to
make sure that I am always growing as a leader and as a teacher.” She explained that the course
helped her to improve her practice making her able to identify a specific problem or areas in
which she would like to improve. An additional aspect mentioned by Merida was that the course
helped her to realize that before she could not “get to stay on one thing [situation] for very
long…. I would have moved on to 20 other things and not going back to.” The course taught her
that “the value is, what if we could actually focus on something for our own extended period of
time, and how we actually can get to the root of it a lot better.” The action research course helped
Merida to understand the situation in which she practices, because it showed her the importance
of “not quitting the situation” but instead deeply reflecting about the situation in order to
understand and improve it.
Classroom Environment
The classroom environment promoted in the action research course helped the teachers
change their conceptions of teacher leadership and their practice as teacher leaders. Teachers
stressed that the classroom environment was characterized by having a collaborative atmosphere,
inspirational instructors, and class discussions through the formulation of questions.
Collaborative atmosphere. The action research course provided a scenario that
promoted the development of a collaborative atmosphere, which in turn strengthened the
relationship between the teachers. As a result, the teachers realized that other colleagues were
having similar situations to theirs, learned about the different stories and situations that their
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colleagues were experiencing, and felt encouraged by them. Teachers commented that the action
research course was the second class they took together as part of the Noyce MTF program, so
they were still getting to know each other. Therefore, teachers noted that they were always
looking to work in groups with the teachers they knew. However, Kimberly explained that this
behavior changed because “during the course, they [the instructors] put us together into different
groups and we started talking more, there was a lot more discussion across curriculums with
people that we did not know before.”
Merida indicated that this teaching and learning strategy of working in groups provided
“an equal playing field in that we were learning from each other.” Also, Rey and Jorge said that
having the opportunity of working in groups helped all the teachers develop “a lot of clicks” and
“a lot of interaction.” Jorge added that the connections between the teachers occurred because all
the teachers were “very accomplished, we all have opinions…. we all were understanding of
each other’s desire to talk and we all respect each other…I have never seen greater interactions.”
Both Rey and Jorge concluded that as a result of the positive interactions promoted in the course,
all the teachers developed a good relationship, which allowed them to stay together and engaged
during and after the course. Also, Mikaela noted that they “became stronger as a group because
of that class.” This is because in the action research course “there was so much of us putting
ourselves out there where we had to present to the group several different times throughout the
course and then they had to provide feedback for us.”
Merida highlighted that the development of teamwork allowed her “to look at the same
situation at their school and then be able to compare.” She explained that it was very valuable to
share with other teachers that have your same situation and understand it and be able to
collaborate with them. Likewise, Mikaela and Diana coincided in that working in teams was
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useful to learn about what others had done, what they were currently doing, and what they were
planning to do. Mikaela indicated that this process was very inspirational for her, because it
allowed her to face her “fears in the course” and realized that “if you are doing that, I could do
that… I can change with what they are implementing.” Diana also added that this experience
allowed her to “see things in practice, they help me to build my conceptions not just read it in the
book… It was more of the hands on, we were there together having the discussions.”
Inspirational instructors. The approach to conducting a class and the behavior and
attitude of the instructor of the course, Dr. Martínez, and the assistant instructor, Mateo, were
inspiring aspects for the teachers, in such a way that it allowed them to develop their knowledge
about action research. Teachers expressed that the action research course was a semester class
that the instructor conceptualized in a structured and interactive way. To exemplify this, Mikaela,
Keira, Rey and Kimberly agreed that the instructors began the class each week with a short direct
instruction in which they talked and discussed different practices and methods related to action
research.
Kimberly and Merida, respectively, explained that the direct instructional part offered by
the instructors, in addition to only taking a small portion of the class, was different to other
courses, in the sense that it did not consist “in just the two of them standing up there lecturing on
the topic we read”, and rather was “less about us sitting there and hearing them talk about their
experience and like being the experts.” Instead, Merida pointed out that the instructors “modeled
how to ask great questions and it was more about hearing our answers to those questions and
how we shared among each other.” According to Kimberly, the instructors “listened to us, take
on what we were trying to get then… and give to us feedback about our experiences.” However,
contrary to the testimonies of the majority of the teachers, Diana mentioned that the majority of
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the class time, specifically, “75 percent of it,” the instructors were just talking. Diana stated that
she would have liked the class to be “more blended versus the instructor talking the whole time.”
This is because “I like more of the class when we were able to have discussions and problemsolve and focus on.”
Mikaela stressed that the instructors were very inspirational for them because they
provided them with “a good foundation” about the different components of action research. This
is because, as Kimberly said, the instructors assigned them to read valuable articles and to work
on inspirational assignments that helped them to develop their knowledge about action research
and how to reflect on it and incorporate it into their practice. Also, Amanda added that they
obtained a good education in action research because Dr. Martínez “shared their past experiences
and then in the course there was a lot of his work when he had done this.” Amanda noted that the
instructors were models for the teachers because they had the opportunity “to see what types of
things, what types of skills, and what types of activities should you be involved in in order to
identify those areas with these practices that you would like to improve upon.” In the same line,
Mikaela described the figure of the instructor of the course as somebody who was very
inspirational to her in her process of developing as a teacher leader and researcher. She said: “Dr.
Martínez was very visionary. He has a very big picture, so it made me look bigger than what I
would [have] normally looked. So, I would say that the book provided specific examples but I
think the instructor in my fears was inspirational.”
Amanda noted that the instructors were always very open and willing to listen to their
concerns and comments and, therefore, she “always felt that I can go to them if I needed anything.
It is easy to communicate with them, even not just in class but also outside of class when you are
working on your tasks and trying to get in touch with them.” The teachers’ testimonies reflect that
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the interaction and the environment in which the teachers and instructors participated was “very
professional, very open, very honest and very positive,” which allowed them to develop “a very
collaborative relationship” between them, as Amanda and Merida commented, respectively.
Two teachers agreed that, although the interaction with both the instructor and the assistant
instructor was positive, they said that the interaction with the assistant instructor was more positive
that the interaction with the instructor. Rey commented that this is because “a lot of people knew
Mateo before so it was a comfortable relationship with that.” Diana added that the relationship
with Mateo was more positive, because “he was there with us and he understood slightly what it
meant to be a teacher in the School District County with everything that was going on and Dr.
Martínez was more from his previous research, everything he has done before that, it kind of there
was a disconnect in understanding but it was still positive.”
Class discussions through the formulation of questions. The class discussions that
took place through the formulation of questions were very valuable for the teachers because they
allowed them to have conversations with other colleagues and to hear similar and/or different
stories and contexts. This encouraged them to think deeply and develop their action research
study. The teachers explained that, after a short lecture offered by the instructors, they would
spend the rest of the class (the majority of class time) working in small groups. Rey noted that
“sometimes it could be very informal where we would just be sitting and discussing what we
were doing and how we were progressing.” Kimberly, Amanda, and Merida expressed that in the
group sessions they had the opportunity to share, talk, discuss and ask questions about the
readings and assignments (e.g., the M assignments from the book) that were assigned for the
class. In addition, Jorge noted that sometimes each group made class presentations related to the
concepts they were studying. Mikaela explained that in order to provoke discussions between the
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teachers, the instructors provided them some “information or a question” related to the class
concepts and readings in order to initiate discussion in the group. Teachers indicated that the
work in groups was characterized by intense and productive discussions, which, as Mikaela said,
were “very thought-provoking” and, therefore, encouraged “so much interaction between the
teachers and a lot of work and ownership.” For Kimberly, the class discussions were very
productive because they had the opportunity to “meet people that were very respectful of each
other and we were able to build upon what the other people were talking about.” Amanda noted
that the teachers felt that they could “express any concerns that we had and ask any questions or
any help that we needed so it was a big part of it.”
The bell work activities presented in Figure 2 illustrate the type of questions used in the
course to initiate and guide some of the class discussions. As can be seen, these questions are
related to the readings, assignments, or action research concepts to help teachers make an indepth analysis and reflection of them and to lead class discussions.

Figure 2. Example of a Class PowerPoint: Bell Work Activity

In addition to using questions to spark conversation, teachers mentioned that formulating
questions also encouraged discussions. For instance, Keira expressed that the intense reflection
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and discussion in class “forced me to really dig into the problem that I was having and to look at
it at a deep rather than the surface level.” She added that this process was encouraged through the
formulation of questions that had the purpose of encouraging the teachers to delve into their
problem and into their action research project in general. Keira noted that they were “encouraged
to really ask those types of reflective questions to one another and get another perspective on
what it was that we were studying.” This type of practice is also reflected in the course
documents. The analysis of these documents shows that the analytic discourse strategy was a
common denominator in all the classes and group discussions. This strategy consists of listening
to somebody talk about his/her assignment and only asking questions without giving advice or
swapping stories. In this way, an in-depth thought and reflection process about the situation is
promoted through the formulation of questions. This strategy allows the speaker to arrive at
conclusions and make decisions by him/herself without receiving specific recommendations
from others about what he/she should do.
Another important aspect of the class discussions, particularly, for Merida and Mikaela,
was the ownership they were able to develop regarding their learning process as a result of the
formulation of questions to encourage discussions. One other thing they also mentioned was that
these questions were aimed at forcing them to think about what they should or should not do.
Merida explained that “he [Dr. Martínez] was always challenging us with questions, hard
questions, what we were thinking or what we were doing,” which supported her in the
development of her action research study. Mikaela spoke about how important the foundation
provided by the instructor was, saying: “Here are some foundations, how would you apply that in
your life, in your position?” Merida admitted that many times she wanted the instructor to “just
say, you are doing it wrong, I want you to do this, you should do it, or you are doing it great.
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That would have been the easy way out but because he would throw other questions at us, we
had to decide that on our own.” Merida stressed that, through the questioning process, she was
able to determine whether what she was doing was good enough or whether she should make
changes in order to improve. For Merida this approach to teaching “was a great model because
that is what we tell teachers, do not answer the kids’ question, give him another question. And I
do not know [if] we get to experience that as an adult and so practicing what we preach and so
that was, I like that aspect of how he taught that class.” For Jorge, this way of teaching provided
“opportunities for us to explore” the ideas and concepts by ourselves. In the same line, Keira
expressed that instead of the instructor “telling us what we should do, they were asked questions,
for us to determine what we should do… a lot of questions were asked and follow-up questions
were asked and we were encouraged.”
The class PowerPoint used by the instructors provides examples of what the teachers
explained above, showing that during the class, the teachers had the opportunity to work in
groups, discuss and ask questions about the coursework and the assigned readings. Figures 3 and
4 show the directions for the photovoice activity and the slide of life activity, which exemplify
how in-depth discussions and reflections were consistently encouraged in the course. This
practice encouraged teachers to think and reflect about their leadership practice, their
conceptions of leadership, and how they would apply those activities with their students and
colleagues. Teachers also stressed the value of the class discussions to learn about the stories and
contexts of their classmates and develop their action research project. Rey and Kimberly stated
that having the opportunity of participating in collaborative class discussions was a significant
aspect of the course that allowed them to speak with other colleagues, to discuss the tasks that
were assigned in the course and to share experiences.
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Figure 3. Example of a Class PowerPoint: Photovoice Activity

Throughout those discussions, they were able to learn their colleagues’ stories; this
allowed them to expand their knowledge and become familiar with other contexts and other ways
of effecting change. Rey stated: “I can visualize us working in groups, I think that has been one
of the most helpful things. I think it is working in groups and listening to other people and being
not only a sounding board but being able to speak to other people, your peers, about similar
issues and similar problems.” Rey explained that usually teacher leaders do not have the
opportunity of sharing and having conversations with other teacher leaders and, therefore, the
class discussions were very helpful for her. Likewise, Kimberly shared: “We came back and
discussed it and so, we had that extra viewpoint of it by hearing what other people were doing
and so, you did not get some narrow and focused that this is the only way it can be done.” Also,
she indicated that in the group sessions they discussed how they were doing in terms of
implementing in their practices some of the methodologies and strategies learned in the course.
Conversely, only one teacher stated that sometimes the class discussions were not
productive to her, mainly because she was not clear about what the outcomes of the activities or
discussions were. Diana commented: “Sometimes I was slightly lost on what was going on. You
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know, sometimes, I will just have to stop and listen and not really understand what was expected
by the end of it or by the end of the session.”

Figure 4. Example of a Class PowerPoint: Slice of Life Activity

Other teachers expressed that the class discussions helped them to understand and
conceptualize their action research projects. For Amanda, the class discussions helped them to
understand “how we can use action research as a leader… with your staff and with your school.”
After the teachers began to learn about the importance of action research and how teacher leaders
could use it in their practice, Jorge noted that the group sessions became a space that allowed
them to conceptualize their action research projects. Jorge stressed that the action research
projects were developing progressively throughout the course. He explained that they had a
timeline, which allowed them to work on the different sessions of their action research proposal
step by step and obtain new information that helped them to develop their study appropriately.
For instance, Keira commented that each week she had the opportunity to talk about her action
research study, to work on identifying and defining the problem, and learn about methods of data
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collection with Dr. Martínez and her colleagues. She said that those conversations were very
productive because:
Others asked questions and they got you thinking a little further, well do I need to expand
the problem or do I need to narrow the scope a little bit?...if that was going to help us
collect the type of data that would be useful to us. I think that the perspective of others
helped because I may not have gone where I went if it was all just conceived in my mind.
They make sure they answered your question… I learned as much from my peers, just by
having to think about the questions that they asked me.
The analysis of the course documents shows that the starting point assignment helped the
teachers to begin to think and conceptualize their action research project. In this activity, the
instructors provided several questions aimed at guiding the teachers in finding an area of study,
as is showed in Figure 5.

Figure 5. Examples of a Class PowerPoint: Starting Point Activity

In addition, the class PowerPoint presented in Figure 6 shows that during the class the
teachers had the opportunity of making a presentation about their starting point assignment.
Figure 6 also shows how the instructors encouraged the other teachers to provide feedback after
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each presentation through analytic discourse. The slides in Figure 6 also show some suggestions
of aspects that the teachers could include in their speech. Figure 7 shows additional examples of
the starting point activity. The example demonstrates that the instructors always provided and
asked teachers several questions to help them reflect about their ideas.

Figure 6. Example of a Class PowerPoint: Starting Point Speech

Once the action research project development began, the teachers explained that the
group sessions provided them with space to share information about the progression of their
projects and receive recommendations. Keira commented: “We were presenting our findings and
using each other as sounding boards to continue to delve into our problems in the hopes of
coming to some type of solution or progression.”
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Figure 7. Example of a Class PowerPoint: Starting Point Questions

Amanda expressed that the group discussions allowed teachers “to share and get feedback
not just from the instructors but also from our peers, which was kind of cool because they were
in the same boat. We had presentations along the way where we had to share our research to get
feedback.” Amanda added that after clarifying a question or situation, thanks to the feedback
received from their colleagues, “we would go into like a new list, new things, topics that we
would be talking about.” Kimberly indicated that the work in groups and the discussions allowed
her to see “the different ways that action research can be done.” For example, Kimberly shared
that the participants of her action research project were her students; however, she learned that
the participants of an action research study can be other members of the school community, after
hearing that some of her colleagues were working with the whole department, others with the
whole school, and others with just one or two teachers.
Course Assignments and Projects
The course assignments and projects that teachers completed in the action research course
helped them to change their conceptions of teacher leadership and their practice as teacher
leaders. The assignments and projects that teachers specified are the reading of articles, slice of
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life, photovoice, the notebook, and the development of the action research project. These
assignments and projects are discussed below.
Reading of articles. This section refers to the articles that the teachers read during the
course. Amanda and Kimberly acknowledged that the articles that they read during the course
were very valuable to them. As Amanda noted, the articles “helped to give some insight and
some research for us to see what were the best practices in being a leader, what things do leaders
do within their classroom, and within their school that really help them to move students along.”
Amanda and Kimberly agreed that the readings helped them to develop their knowledge about
action research and allowed them to understand and deepen the practices that characterize
teacher leaders.
Slice of life. According to the analysis of documents, The Slice of Life assignment
consisted of a two-part piece of writing. In the first part, the teachers needed to present a detailed
narrative of an event that occurred in their practice in an unambiguous way, that is, getting rid of
any inferences. An example of a ladder of inference is presented in Figure 8. In the second part,
the teachers needed to make a reflection about the situation that they presented in the first part.
Merida noted that having had the opportunity of conducting the Slice of Life allowed her
to make a deep reflection and analysis of the situation and also allowed her to realize all the
inferences that she was assuming were related to her problem. Merida concluded that because of
this experience her conceptions of teacher leadership changed, and now she considers that
leadership “is being sometimes the one that can help to get to that heart of whatever the issue is
and so then the teacher leader is acting on that and using that information that we have gathered
to actually do something.” Merida stressed that the Slice of Life assignment not only helped her
to reflect on her practice during the action research course, but also transcended the course in
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such a way that after it she is incorporating in her practice the lessons learned as a result of that
assignment. Merida shared:
Now that assignment all by itself is something that I am constantly reminding myself in
trying to use when doing my job because we are humans and we have all this perception
and all the filters that things come through. So this course reminds me that if I can strike
away all those personal filters that I have been referring to about the situation, I can
actually get to the heart of what the fact of the situation is, and it is during that time of
looking at the fact of the situation that the best decisions can be made as a leader.
According to the course documents, the story that Merida shared in her Slide of Life was
about a new teacher that asked her whether she could observe her class in order to help her to
identify what were the possible causes of a student’s inappropriate behavior. According to the
feedback that the instructor provided to Merida about her assignment, she was able to
demonstrate that she can narrate an event relatively unambiguously. Specifically, the instructor
wrote: “Terrific job with this slice of life! We know that might sound odd given the difficult
situation that you described, but your description had little inference in it, and your reflection
was very insightful.”
The performance of the other students in this assignment was also outstanding. The
instructors’ feedback shows that the majority of the teachers were able to narrate an event that
occurred in their practice staying at the low level of the ladder of inference.
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Figure 8. Example of a Class PowerPoint: Ladder of Inference. Reprinted from Teachers
Investigate their Work: An Introduction to Action Research across the Professions (p.118), by A.
Feldman, H. Altrichter, P. Posch, and B. Somekh, 2018, Routledge. Copyright 2018 by Taylor &
Francis Informa UK Ltd – Books. Reprinted with permission.

They were also able to make a reflection about their experience. An analysis of the
comments provided by instructors reflected how they always sought to provide teachers with
thorough feedback that allowed them to deepen their thinking. For instance, the instructors wrote
comments to the teachers related to their performance in the assignment according to what was
required in it and, in some cases, how they could use the situation presented as a starting point
for their action research project. For instance, they wrote the following for Keira: “This is a
fantastic example of an intermingling of thick description, honest emotional commentary, and
reflection that is directed toward identifying problems in practice in order to take immediate
action to solve those problems.” Also, instructors made comments related to the specific
situations shared by the teachers. For example, they wrote the following for Kimberly:
179

“Particularly interesting, was your pursuit toward uncovering connections between multiple
layers of your school site (from classroom to school as a whole and as a part of a community).
You also made apparent your willingness to attempt to see from the perspectives of your
students; understanding them on an emotional human level.”
In addition, instructors provided teachers with some questions to help them reflect further
about the situations they presented. For instance, they wrote the following for Jorge: “Do you
think that if more of your teachers at school took time to learn Spanish (or another language) it
would improve the educational experiences of your students? If so, why do you think this is not
a priority to teachers? Do you think it would benefit instruction if teachers recognized that
students not only need to be academically successful, but also supported emotionally as well?”
Photovoice. This assignment consisted of asking the teachers to select three images or
photographs through which they must represent "What does it mean to be a teacher leader?". For
some teachers, the photovoice activity helped them to change their conception of teacher
leadership. Diana described what the photovoice activity consisted of as follows: “It was a
picture thing, the picture map, it was a photo story….that helped me to start with the definition of
the teacher leadership.” About the photovoice assignment, Rey added that it was very difficult
for her because it involved deep thought and reflection. She commented: “I really had to think
about myself, how I perceived myself and how others probably perceive myself.” However,
despite the difficulty that the photovoice assignment involved, Rey found that it was very
valuable because it was “a real eye-opener for me and pretty reflective” and, therefore, she was
able to use this activity in her practice with her students.
The analysis of the photovoice assignment confirms what Diana said during the
interview, in which she shared that this activity allowed her to start thinking about her
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conceptions of teacher leadership. The feedback provided by the instructors saying that her
“assignment was very thoughtful and reflective” evidences Diana’s performance. One of the
images that Diana selected to represent the question about what being a teacher leader means for
her is presented in Figure 9. She selected an image of a GPS as a metaphor for how teacher
leaders need to be a guide for others.

“Teacher leaders are depended upon to lead. The GPS
represents the ability of the teacher leader to be dependable to
guide others to the ultimate location despite detours (ex: child
misbehavior, change in school schedule), different paths and
preferences (ex: teacher preference in benchmark activity,
subject matter), and to continuously update (ex: new research
based strategies, PLC) based on changes that may occur.”
Figure 9. Example of Diana’s Photovoice Assignment

Rey also obtained very positive feedback about her assignment. The instructor wrote:
“Terrific, thoughtful, and reflective response to this assignment!” One of the images that Rey
selected to represent her interpretation of what it means to be a teacher leader is presented in
Figure 10. She selected an image of the reflection of a structure in the water to show that teacher
leaders need to be reflective. As already described, this assignment encouraged Diana and Rey to
really think about their role as teacher leaders and their ability to represent their thoughts and
ideas through images. The other students’ performance on this assignment was also outstanding.
The instructors’ feedback shows that all the teachers were able to select images/photos and write
a story about them that allowed them to represent their conceptions and perceptions about
teacher leadership in a thoughtful and reflective way.
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An analysis of the instructors’ comments shows that their thorough feedback included
comments related to the teachers’ performance in the assignment according to their level of
understanding, reflections and remarks about the images and the stories that were included in the
assignment. For example, the instructors commented the following about Rey’s assignment:
As I looked at the bridge photo, I realized that it wasn’t complete – there is a sizable gap
in the middle. I’m wondering how that affects your metaphor. It certainly would be hard
to meet in the middle of that bridge. Another way to think of a bridge is that it gets people
to the other side, and given that most bridges are two-way, it allows for multiple ways to
think about situations, problems, and solutions.

“A teacher leader is reflective. A teacher
leader reflects about their classroom
practice to affect change within the
classroom. When mentoring other teachers,
the teacher leader asks the mentee
questions about their own practice so
he/she can reflect upon their actions and
work towards change. A teacher leader is
also a member of a school leadership team.
This team works toward school change and
encourages nonmembers to have a voice in
this change.”
Figure 10. Example of Rey’s Photovoice Assignment

Likewise, the instructors always included several questions in their feedback to help
teachers reflect about their stories. For example, one of the questions provided to Mikaela was:
“How does conducting honest introspective inquiries help you empower, provide a spark for, and
be an inspiration to your fellow teachers?” and to Amanda they wrote, “I agree whole heartedly
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with your statement that ‘Being sensitive and open to different cultures and perspectives is most
important when approaching others.’ Do you think that this is shared by most teachers? How do
teacher leaders help teachers gain this perspective?”
Notebook. For Diana, the personal notebook that she used in the class to take notes
helped and still is helping her in her growth process as a leading teacher. Although the notebook
is not a task of the class, I included it in this category because it is related to the course
assignments and projects. The use of a notebook was highly encouraged but not graded and one
chapter of the book used in the course is based on the researcher’s notebook. Diana indicated that
she still keeps the notebook and uses it as a reference to continue improving in her role as a
teacher leader and developing a collaborative relationship with her colleagues.
Development of the action research project. Two teachers indicated that the aspect of
the course that was most significant for them was the development of the action research project
and how through this project they were able to implement changes in their practice. Mikaela
explained that developing the project “was really hard because I was not implementing change.
So I have to come up with it, so it made me start thinking about it.” As Mikaela said, this
encouraged her to conduct a study related to the teaching and learning process of the AP Biology
course. She commented that she began to ask herself “what does not work, what could be better,
how would I want to gather data and what would be a problem that I would want to tackle.” As a
result of this reflective process, Mikaela realized that in her school district there is only one AP
Biology teacher in each high school, therefore, those teachers, especially if they are new, do not
have other colleagues to talk to about the teaching and learning process in the AP Biology
course. She added that the school district does not have a support system for the AP Biology
teachers. Therefore, she thought that it could be a good idea to develop a support system through
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which the AP Biology teachers could have someone to help them with their concerns and
everyone could help each other in a collaborative way. She thought that this support system
would help to make a difference in AP Biology student achievement. Mikaela commented: “I
think the fact that I had to sit down and find a problem and find what I could do to solve that
problem, again, I think it is just mindset that it made me look at what I do in a different way.”
In a similar way, Kimberly expressed that having had the opportunity to develop and conduct a
real action research project in her practice was a significant aspect of the course because, instead
of just learning about action research through readings, she learned about it the more hands-on
process of conducting a real action research study by herself.
Study of the Literature and Methods of Data Collection
This category evidences that the teachers learned about the importance of studying the
literature and using different methods of data collection. This allowed them to understand their
situations in depth, make appropriate decisions, and change their perceptions of teacher
leadership and their practice as teacher leaders.
Rey stated that the course helped her to understand her practice because it showed her the
importance of studying the literature to find new strategies and methods that can help her to
improve her practice and the practices of her colleagues. Rey commented: “It’s like I do more
reading and looking for best practices that I can use within my situation.” In addition, Rey noted
that she looks for ways to help her colleagues when she expressed: “If I felt it works for me, then
I will go ahead and share it with others.”
Other teachers underlined the importance of learning about the methods of data collection
to really understand the situations that arise in practice. Kimberly expressed that before the
course the understanding and analysis of a situation “was a lot more just what I noted by
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myself.” However, the course encouraged them, as Merida commented, to “slow down and not
always go by your instincts,” but instead explore several methods that could help them to learn
about the situation. In this regard, Diana indicated that the course “gave [me] tools to look at that
[the situation] in different ways.” One of the tools that the course provided was learning about
different quantitative and qualitative methods of data collection.
Diana shared that in the course she learned that, as a teacher leader, it is essential that she
use different methods of data collection and make decisions based on data in order to contribute
to the development of her colleagues and lead the department. She commented that the course
“helps to build me as a teacher leader just in and up yourself in there, then they gave me different
tools to help lead my peers with it.” Also, Kimberly noted that in the action research course she
learned about different data collection tools, for instance, surveys and tests that allow her to do
pre- and post-comparison of the student work and understanding. Kimberly noted that “Now
when I collected the data, I felt like here is a proof. I have done surveys, these are the changes
that I saw and I felt a lot more confident because I have data there.”
In addition to learning about quantitative methods, other teachers noted the importance of
qualitative methods of data collection. Diana highlighted that the course showed her that as a
teacher leader, she “cannot let everyone be pushed down to being just data and numbers, that you
have to look up and use all those other measurements of data.” Also, Jorge indicated that in the
action research course he learned about observations as a qualitative method of data collection
and also about the observation protocol as a data collection instrument. Therefore, he indicated
that he developed an observation protocol, which he refined with input from his colleagues.
Jorge noted that the observation protocol has helped him with the process of paying attention to
specific aspects of class dynamics in his colleagues’ classes when he is observing them.
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Practical Application of the Learning Developed in the Action Research Course
This category exemplified the impact of the action research course in the practice of the
Noyce MTF. The teachers shared different examples, which showed how they are applying the
knowledge acquired in the course to their practice as teacher leaders. Those stories reflect that
the action research course helped them to change their conceptions of teacher leadership and
their practice as teacher leaders. The aspects that the teachers mentioned, and which are
discussed below are: teacher leaders becoming facilitators; open-time discussions and the value
of listening to and learning from others; willingness to help others identify and investigate
problems/situations; engagement of colleagues; and methods of data collection.
Teacher leaders becoming facilitators. The action research course provided the
scenario and the experiences that allowed teachers to reflect on their practices and understand
what being a teacher leader involves. This process encouraged them to change their practices and
become teacher leaders that act as facilitators and mentors.
Mikaela commented that the action research course helped her to realize that “you don’t
need to have a formal title in order to make [a] change.” In the same line, other teachers
indicated that the course encouraged them to understand that teacher leaders, either from a
formal or informal leadership position, need to act as facilitators for their colleagues. For
instance, during the conversation with Keira, she stated that her educational goals have always
been “to improve science instruction and student achievement”, but recognized that before taking
the action research course she was “very directed and I was not as successful at empowering
others as I could have been.” However, Keira explained that the course made her realize that she
needed “to be more facilitative and a little bit more hands-off” and that “it doesn’t always have
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to be my way and that I have to be very careful about my own biases.” In addition, she
recognized that the course helped her to be a “more reflective and analytical practitioner.”
Another aspect of teachers as facilitators was brought up by Rey. She expressed that the
course allowed her to become a teacher leader that acts as a mentor for her colleagues and
explained that “I think it [the course] has given me more opportunities to think outside the
box…it helped me I think to learn more about how to lead, not being a pattern, being more of a
mentor, more of a peer rather than putting myself up above other people.” Kimberly also noted
that as a result of the course, she as a teacher leader has adopted a more active and collaborative
role with her colleagues. She said that instead of “just be here in my own classroom ordering
supplies and handing out tests” she “shares ideas and practices, new things that are happening in
education with my teachers and push them to improve also.”
Amanda recognized that “it is hard to look yourself as a teacher and be able to say okay
this is an area of weakness.” However, her experience in the course helped her to become a
reflective practitioner and “being able to open myself up to making those changes and
recognizing a lot about myself.” Amanda concluded that the course helped her to rethink her
role as leader and realize that she does not only need to focus on leading her department, but that
she also needs to focus on “really being that role model for other teachers.”
Similarly, Merida commented that before the course she considered herself very
knowledgeable and competent because she knew “what makes a good teacher or what makes a
good lesson or what can help a kid get engaged in a lesson.” However, she underlined that the
experience in the course “made me think about it not about just those things, it is a deeper…it
helps me look back and be more reflective…and not be thinking forward all the time but actually
going back and thinking about what we have already done.”
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The course documents illustrate that the job profile assignment was designed to promote
teachers to think about their role as teacher leader. As shown in Figure 11, the instructors
required teachers to think and reflect about their current role and practice as a teacher leader and
then compare their responses to the official description of their job, instead of just bringing and
reading their official job description. This encouraged teachers to answer the questions based on
their experiences and current practices. This exercise shows that the instructors’ intention was to
develop reflective practitioners and training them in this type of practice so that they could think
deeply about their role as teacher leaders and begin to incorporate this thinking as part of their
practice.

Figure 11. Examples of Class PowerPoint: Job Profile Assignment

Open time discussions and the value of listening to and learning from others. The
transformation of the participating teachers into teacher leaders who are facilitators and mentors
for their colleagues, in combination with their experiences during the course and the methods of
teaching and learning implemented in it, encouraged them to change their practices. Specifically,
teachers indicated that they have begun to include open time during meetings to promote
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discussions among their colleagues. In addition, this practice has led them, as teacher leaders, to
value the opportunity of listening to their colleagues and learning from them.
Teachers stated that they are completely engaged in their practice as teacher leaders as a
result of the teaching and learning model that was implemented in the course and which they had
integrated into their practice. For instance, Kimberly indicated that because Dr. Martínez
provided the space and time to share experiences with other colleagues, she started to implement
“open time for discussion between each other and within the department” in her practice as a
teacher leader. She expressed that now she promotes collaborative open discussion meetings in
which all the teachers have the opportunity to contribute with their knowledge and experiences.
In this regard Kimberly added:
What we have done is some days where we don’t have a very full agenda, we may have
someone from the department talk about something that they are doing in their classroom
that has been working really well. So, it is not just, here is our list of problems that we
have to address during the meeting, or these are the things that have to get done but we
are also discussing more about what we are learning and trying in our classroom.
Teachers also noted that the class discussions helped them to understand and incorporate
into their practices the value of listening to the ideas of other colleagues and be open and willing
to learn from them. Rey commented that before the course, when there was a meeting in the
school, she felt that she always had “…to respond to somebody else’s comments.” However, as a
result of the course, she learned and is also incorporating in her practice the following: “I don’t
have to say something all the time. As a leader, I need to allow other people to speak and address
issues that they are better addressing than I am and I don’t have to say anything. So it has been
very enlightening.” Rey noted that the class discussions and the opportunity to conduct an action
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research study helped her to start searching for other ways in which she can present herself to her
peers, students, and all the people in the educational community. Also, Rey expressed that after
the course she seeks to learn more from her colleagues and find new ideas that she can
implement in her practice in order to improve it. She noted that:
People will sometimes come to me for advice because I had all these experiences and
sometimes their ideas are a whole lot better than mine, so I have learned a lot about being
able to work with people of all the same caliber…. I am still learning and we have all age
ranges of people that work here and so there’s always something to learn.
Rey concluded that as a result of the course she is more reflective about her educational practice,
and therefore, she has been able to continue “looking at what I have done and what I am doing
and how can I change it and present that material to different people, different students, different
audiences.”
Similarly, Jorge commented that the experiences in the course helped him to understand
that he should “be a facilitator as opposed to a speaker.” He recognized that he is a talker and
realized that “some people are not talkers and I have to let myself shut up.” Therefore, Jorge
noted that although he continues participating in discussions during the meetings, his
interventions are shorter and he is providing more time and opportunities so that each teacher can
talk because “I want them to see me as I am learning with them, which I think is important.”
Meanwhile, Diana brought a different perspective, noting that the discussions held, specifically
during the “focus groups” and “talking point activity” during the course, have helped her with
her coaching practice. Particularly, Diana expressed that those experiences have helped her with
the process of “how to get people in discussing” during the meetings that she conducts in her
practice as a leader. She explained that “I started opening up the what to do in different cases or
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when someone responds, how to keep the conversation going without focusing on the emotion of
the statement, keeping it towards whatever.”
Willingness to help others to identify and investigate problems/situations. During the
course the teachers had the opportunity of going through the process of developing an action
research project in a collaborative way. This sparked their willingness to help and engage their
colleagues in the process of identifying and investigating problems/situations in their practice.
Mikaela noted that after the course she was trying to make a bigger difference using
action research in her practice. For that reason, her colleagues started going to her to ask for help
solving situations and implementing changes. Amanda stressed that “after the course I know that
have done a better job with helping other teachers identify problems within their classrooms.” To
exemplify this aspect, Amanda shared that she has a new teacher in eighth grade and in order to
help him address the situations that have come up in his practice, she has been doing
observations in his classroom. She explained that she helped him “to identify an area where he
would want to improve upon and we talked about ways that he can do that and then what ways
can you collect information that is going to let you know that these changes that you made are
actually working for you in the classroom.” As a result, Amanda commented that they developed
a classroom management plan through which they expect to collect data in order to understand
the practices and dynamics in the classroom and improve them.
Similarly, Keira noted that the action research course encouraged her to realize the
importance of looking deeply into the roots of a problem, so she was teaching others at her
school to do the same. Keira explained that in one school she had a situation in which a teacher
and the coach did not have a good relationship. So, she had to “dig into the data and pull off
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pieces of evidence to show them, this is why kind of something might be going wrong… so we
put out examples of emails that they had sent to one another and examples of conversations.”
Keira found that the main situation that contributed to weakening the relationship
between the teacher and the coach, was that the coach, instead of talking with the teacher to try
to solve the problem, went first to her district supervisor, which caused discomfort to the teacher.
Keira noted that she has had several conversations with the teacher and the coach with the
intention of showing them the importance of considering the impact of their actions on others.
Keira commented that the relationship between the teacher and the coach is improving, since she
was able to show them with evidence what the root of the problem was. Keira concluded that the
experience she had in the course “helped me to help others really look at their problems from
other perspective and using some concrete data.”
One additional aspect, as Merida noted, is that in the course she learned the importance of
communicating to her colleagues the new knowledge that she had acquired. Therefore, she is
“helping teachers not think that there is a checklist of solutions but that maybe they needed to
take more time to find out why kids were doing something or if a strategy was working or not
working.”
Engagement of colleagues. During the course, the instructors utilized a variety of
assignments that required active participation and engagement from the teachers. This moved
one of the teachers to begin integrating activities into his practice that allow him to engage his
colleagues. For instance, Jorge shared that he integrated experiences in his practice that give
more authority and participation to his colleagues. He noted that the course showed him the
importance of formalizing the trainings that he developed for his fellow teachers and to include
activities that allow him to engage his fellow teachers in those trainings. In order to do this, Jorge
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decided to include “protocols and giving them [fellow teachers] little jobs to do, so giving them a
little bit of homework and making them feel responsible for it.” Jorge noted that in his new cycle
of action research he provided the teachers with information about “how often should you check
for understanding? How do you check for understanding? Here are some different strategies and
I am letting these teachers pick their own.”
Jorge indicated that during the meetings the teachers had the opportunity to talk and
discuss, for instance, about “What are the different types of check for understanding? What is the
one that you tried, what did you discuss, what work, what did not work. And at the end I want
each teacher to be able to present to the group.” He also encouraged the teachers during the
meetings to try and use some of the check for understanding strategies that were implemented by
their colleagues. Jorge noted that when a teacher wanted to use some strategy with which other
colleagues already had experience, they trained that teacher on how to use the strategy.
Jorge expressed that one of the next activities that he will implement is providing his
colleagues with a video of a teacher teaching a lesson in a classroom so that they can critique it
and determine which elements of checking for understanding are used in the video. In addition,
he is thinking of taking a video of himself implementing a checking for understanding strategy
so that the other teachers can see it and critique him. He said that by doing that “maybe they will
be a little bit more open for me to critiquing that.”
Jorge stated that before the course they dedicated about 40% of the time to the teaching
and learning process, but that now they devoted more than 75% of the time to trying to find
different ways of improving student achievement. He also explained that as a result of
integrating and engaging his colleagues during the meetings, they have begun looking for
information and learning about educational strategies related to checks for understanding. For
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instance, one teacher who has skills in whiteboards has begun to integrate this tool in her
practice. Another teacher found a cellphone application, which presents different questions that
the students should answer. The application then automatically does an item analysis of the
students’ responses immediately. In this way, both the teachers and the students can make a
formative assessment of the concepts presented and held or clarify their ideas.
Methods of data collection. In this section, the teachers went over the importance of
learning about methods of data collection. This lesson was so impactful that teachers began
incorporating and using those methods in their practices. In Keira’s words: “Definitely the action
research course made me be more reflective and also made me search for some hard data, rather
than just soft data and gut feelings and initial perceptions.” Kimberly shared that at the beginning
of the current academic year she administered a pre-survey to her students about their attitude
towards mathematics, which included questions such as: “How they feel about math? Are they
comfortable with math? Do they see the role of math in solving problems? Do they understand
that it is important in their lives? Do they feel comfortable with it?” Then at the end of the
semester she administered a post-survey. Kimberly said that the post survey results showed that
the students’ attitude towards mathematics had improved. In addition, Kimberly noted that, in
collaboration with her co-leader, she administered a pre-survey to other teachers in the School
District County with the purpose of assessing their needs. They were planning to administer the
post-survey at the end of the semester. Furthermore, Kimberly indicated that she used a survey
with her brand-new teachers in her school in order to learn about their needs. She asked them: “I
wanted to find out what do you want me to start with as far as helping you with? What are you
really worried about? What do you need assistance with?”
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Another teacher, Jorge, emphasized that before the action research course he observed his
colleagues’ classes, but just provided them with general feedback. The course encouraged Jorge
to think: “How much feedback can you give when you are observing every aspect of teaching? It
[the course] gave me the capacity to go and make an impact.” Jorge expressed that as a result of
the course, he now pays attention to specific aspects of the class, to provide his colleagues with
detailed recommendations and guidance that result in positive impact for them. Jorge shared that
in order to do this, “I made my own little template for observing them and I had them go
through, what should we change about this and we actually made some modifications on the
observation tool…we changed the order. So I have my modified observation tool that I use after
I meet with them to observe them doing the new check for understanding strategy.”
In the same line, Diana shared that she started implementing what she learned about
methods of data collection to manage classroom behavior. Specifically, she commented that in
order to understand her students’ behavior in class and make more focused observations, she
uses an observation strategy which consists of drawing a diagram of the classroom and using
arrows to track the students’ conversations. “The arrows show how the students were talking in a
lesson and directing. That was very powerful,” she explained.
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CHAPTER V
DISCUSSION

This chapter presents a discussion of the findings in order to understand in what ways the
action research course contributes to the development/improvement of the Noyce MTFs’
conceptions of leadership and of their practice as teacher leaders. This chapter includes a
discussion of the findings in response to each research question as well as to the Orientations,
Purposes, and Reflection Framework. This is followed by the conclusions drawn from the study,
the implications for practice, the implications for research and further research.
Research Question 1: How Do the Conceptions of the Noyce MTFs about Teacher
Leadership in General Change During the Action Research Course and After?
Many of the categories that emerged during the data collection points before the action
research course were present after the course (see Table 9). However, one of the categories that
emerged as part of the teacher leadership conception, Teacher Leaders as Experts in Educational
Policies and Pedagogical and Content Knowledge, was not apparent in any of the two data
collection points after the course. For two additional categories that did emerge in the data
collection methods after the course, Teacher Leaders as Models and Mentors and Teacher
Leaders as Catalysts for Change, teachers reaffirmed the constructivist conceptions expressed
before the course, but they did not add any new ideas afterwards.
In addition to the categories mentioned above in which no changes were found, five other
categories appeared in both the pre-and post-methods of data collection; changes were also
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observed. These five categories are: leadership role; teacher leaders as agents for encouraging
and empowering others, teacher leaders work collaboratively with others, teacher leaders reflect
about their educational practice, and teacher leaders and the use of action research.

Table 9
Summary of Teacher Conceptions about Teacher Leadership Before and After the Course
Change

Type of
Leadership
Before the Course

Type of
Leadership
After the Course

Teacher Leaders as Experts in Educational
Policies and Pedagogical and Content
Knowledge

Ø

Constructivist

Did not emerge

Teacher Leaders as Models and Mentors

€

Constructivist

Constructivist

Teacher Leaders as Catalysts for Change

€

Constructivist

Constructivist

Leadership Role

✦
+*

Conventional
Constructivist

Constructivist
Constructivist

Teacher Leaders as Agents for Encouraging
and Empowering Others

+*

Constructivist

Constructivist

Teacher Leaders Work Collaboratively
with Others

+*

Constructivist

Constructivist

Teacher Leaders Reflect About Their
Educational Practice

+*

Constructivist

Constructivist

Teacher Leaders and the Use of Action
Research

+*

Constructivist

Constructivist

Category

Note. Ø = the category did not emerge in any of the two data collection points after the course. € = the notion that
the teachers had before the course did not change throughout or after the course. ✦= teachers changed their
conception completely. +*= teachers maintained the conception that they had before the course, but added a new
attribute after the course.

The changes in these categories suggest that after the action research course, teachers
held the constructivist conceptions they expressed before the course about what a teacher leader
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is, and also added new constructivist conceptions. For these five categories, teachers reaffirmed
the constructivist ideas expressed before the course and supported these ideas with testimonies
related to their experiences in course and the process of conducting an action research project, as
well as examples related to their educational practice. Additionally, teachers mentioned new
ideas they developed as a result of their experiences in the course. The only conventional
conception that teachers had before the course, which was related to the view of teacher leaders
assuming formal leadership positions, was not present after the course. Instead, the teachers
developed constructivist conceptions. Overall, the findings suggest that the experience of
participating in the action research course and having the opportunity to conduct an action
research project allowed them to develop new insights about what teacher leadership means.
Consequently, this shows their development as constructivist teacher leaders. Details about each
of the categories can be found below.
Teacher Leaders as Experts in Educational Policies and Pedagogical and Content
Knowledge
According to teacher participants, teacher leaders have pedagogical and content
knowledge, are knowledgeable about the educational policies and are open to the process of
professional development in order to keep themselves informed about new advances in their area
of expertise. This notion of teacher leaders as experts in pedagogical and content knowledge has
been discussed by others (Ash & Persall, 2000; Frost & Harris, 2003; Lederman & Lederman,
2010; Ryan et.al., 2017; Teacher Leadership Exploratory Consortium, 2011), who have
highlighted the value of teacher leaders having a robust pedagogical knowledge; that is, teachers
with an understanding of the teaching and learning processes, understanding of the nature and
purposes of the curriculum, knowledge about assessment and evaluation, and knowledge about
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innovate educational procedures and strategies, which they can use to select and/or develop
curricular instructional materials.
Participating teachers also mentioned that teacher leaders share the acquired knowledge
with their colleagues in order to keep them informed. Some authors have explained the
importance of teacher leaders having a deep knowledge in the content area they teach (Center for
Strengthening the Teaching Profession [CSTP], 2018; Gess-Newsome & Austin, 2010;
Lederman & Lederman, 2010), because when teacher leaders demonstrate subject matter
expertise, it increases their credibility among their colleagues (CSTP, 2018). Participants also
mentioned that teacher leaders are aware and knowledgeable of the school’s goals and
educational policies. Some authors (Doyle, 2004; Gess-Newsome & Austin, 2010) have
established the importance of this, emphasizing the need for teacher leaders to be knowledgeable
about the school’s vision and goals, as well as the goals that underlie the educational reforms and
policies, as this allows them to make efforts that lead to the successful accomplishment of those
goals.
This category did not emerge in any of the two data collection points after the course,
probably because these teachers were already in leadership positions at their schools that
required a deeper knowledge of the educational policies and the content and pedagogical
practices to be able to assist their colleagues. More importantly, the content in this category was
not part of the course objectives and goals identified in the syllabus, so they probably did not feel
the need to mention this aspect again.
Leadership Role
Only in the pre-data collection points some teachers related the concept of teacher
leadership to the school personnel that have formal leadership positions, such as the school
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principal and the subject area leaders. Therefore, teachers who do not have a formal leadership
position were not considered teacher leaders in these responses. This finding is consistent with
the conventional paradigm of the teacher leadership concept, in which only those teachers in
formal leadership positions—in either the school or district—are considered teacher leaders
(Dunne, 2002; O'Hair & Reitzug, 1997; York-Barr & Duke, 2004). On the other hand, before the
course, some teachers also linked teacher leadership with the informal leadership role performed
by the teachers. After the course, all the participating teachers expressed that teacher leaders do
not need to be in a specific role to be a leader, take action, and help others. The participants
indicated that there are teachers who do not have formal leadership positions, but who consider
themselves teacher leaders without having the need to show their leadership to others explicitly.
In addition, the teachers indicated that teacher leaders are role models and share their knowledge
with other teachers in their department. This conception of teacher leaders as informal leaders is
consistent with a constructivist paradigm to leading, which focuses on leadership acts instead of
leadership roles (O'Hair & Reitzug, 1997). That is, constructivist leadership goes beyond roles
and formal positions to adopt an informal and inclusive approach (Hunzicker, 2017; Lambert,
2002).
This conception about informal teacher leadership emerged across the pre and post data
collection points. However, a new attribute emerged after the course. Specifically, the teachers
emphasized that teacher leaders need to go above and beyond their classroom and department to
find ways to help and impact the practices of all the members of the school community and
beyond. This is a characteristic that, according to O'Hair & Reitzug (1997) and Lambert (2002),
distinguishes constructivist teacher leaders. This is similar to what Lee, Sachs, and Wheeler
(2014) found in their study. These authors explain that a teacher was motivated and inspired in
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becoming a Problem Based Learning (PBL) facilitator as a result of participating in an action
research study. They indicated that it was an eye-opener for the teacher when she discovered that
action research is an opportunity to share her research, findings, and experiences with all the
teachers in her department and school, with her PBL colleagues in the district, and also in
educational conferences. Wenner and Campbell (2016) also indicated that teacher leaders take on
leadership responsibilities outside their classroom, in addition to maintaining their traditional
responsibilities inside their classrooms. This helps explain why this new attribute came up.
The findings show a change in the teachers’ conceptions because they moved from a
conventional paradigm to leading to a paradigm that promotes a constructivist teacher leadership.
Under this paradigm, informal teacher leaders have the same space and opportunities that formal
teacher leaders to exercise their leadership and contribute to the improvement of the educational
process. Although in the pre-data collection points some teachers demonstrated an awareness
that all teachers, independently of whether they have formal or informal leadership positions, can
be and act as teacher leaders, initially they referred to the impact of teacher leaders just inside
their classroom and department. However, in the post-data collection points it is evident that the
experiences in the course led the participants to realized that formal and informal teacher leaders
can make impact outside their classroom and department as well, for instance, in other school
departments, in their immediate school community and beyond the school in order to impact the
teaching and learning process of multiple school communities. This new aspect emerged as a
result of teachers’ opportunity to develop and conduct an action research study during the course,
share their knowledge with their colleagues in the class, and look for ways to help them improve
their practices and their role as teacher leaders. It is possible that the teachers saw the impact of
their ideas and actions on others and concluded that the actions of formal or informal teacher
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leaders surely can transcend their classrooms, departments, and schools in order to help others
beyond the school community.
Teacher Leaders as Models and Mentors
Teacher leaders as role models, mentors, and advocates who lead others by example is
part of the conception of teacher leadership according to the participating teachers. The literature
shows that one of the roles that distinguishes constructivist teacher leaders is that they are
mentors and facilitators who continually seek to influence others (Lambert, 2002; Race, 2006;
Stone, Horejs & Lomas, 1997). This conception of leadership from the teachers suggests that
they were leading their colleagues through example and by sharing, which has been seen in
previous studies (Wolkenhauer, Hill, Dana & Stukey, 2017), by being aware of their practices
and modeling appropriate professional and teaching behaviors, by being willing to guide and
mentor their colleagues and school administration and learn from them, by providing resources
to colleagues that support their growth as educators, and by advocating for colleagues, students,
and educational reforms that seek to improve student learning. Although, the aspect of teacher
leaders as models and mentors emerged across the five data collection points, the notion that
these teachers had before the course did not change throughout or after the course, perhaps
because these teachers were already in leadership positions at their school and functioning as
models and mentors, did not gain any new knowledge, or the course provided them with
collaborative experiences that reinforced their original ideas.
Teacher Leaders as Catalysts for Change
Teacher participants believe that teacher leaders are catalysts for change because they
refuse to accept the status quo without questioning it. Therefore, instead of following the current
system, they look for ways to modify it, taking risks, incorporating new ideas, making changes
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that influence others, and looking for ways to encourage others to implement changes. These
conceptions display characteristics of the constructivist leadership paradigm found in the
literature (Lambert, 2002; Moos & Huber, 2007; O'Hair & Reitzug, 1997). Rogers (2005) said
that “leaders think beyond the day-today ‘work in the trenches’ and take risks, both emotional
and career, by becoming involved, taking stands, seeking to contribute, and speaking up. Leaders
make themselves vulnerable to criticism and failure” (p.631).
A study conducted by Vaughan and Burnaford (2016) indicated that integrating action
research into graduate teacher education programs as a formal course and as part of other courses
across curricula “encourage teachers to see themselves as change agents who are continuously
learning how to participate in social justice education and teach in diverse classrooms and
communities” (p.295). Johnson and Button (2000) also found that teachers felt empowered after
taking an action research course, helping them to refuse following any directions “without giving
the matters at hand considerable thought. They began to ask a great many questions beginning
with the word why” (p.118). Although this aspect of teacher leaders as catalysts for change
emerged across four data collection points, except in the post-interview, the notion that these
teachers had before the course did not change throughout or after the course, probably because
they were already in leadership positions at their schools and were already functioning as
catalysts for change, and/or the course provided them with experiences and knowledge that
sustained their conceptions.
Teacher Leaders as Agents for Encouraging and Empowering Others
The participating teachers believe that part of being a teacher leader includes encouraging
and empowering others in different ways, for example, helping them to develop new knowledge
so they can increase their professional understanding, sharing information, and supporting them
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to be in charge of educational projects. Constructivist teacher leaders seek to share their
leadership with the intention of empowering others so that they can take control of their practices
(Doyle, 2004; Lambert, 2002; Moos & Huber, 2007; O'Hair & Reitzug, 1997; Stone et al., 1997).
Other studies have had similar findings (Ash & Persall, 2000; Doyle, 2004; Howe & Stubbs,
2003; O'Hair & Heitzug, 1997). In these, teacher leaders empower their colleagues and all the
members in the school community, sharing their knowledge and responsibilities with them, being
willing to listen and incorporate their ideas, and guiding them with the intention of helping them
improve their teaching skills and develop in-depth intellectual growth.
For the most part, this aspect of teacher leadership remained the same across the five data
collection points, except for a new attribute that emerged after the course. Specifically,
participating teachers emphasized the importance of giving ongoing feedback and monitoring the
educational and growth process of their colleagues. This shows their evolution as constructivist
teacher leaders. They mentioned that the action research course instructors used educational
strategies that involved constant feedback among all teachers. This probably influenced the
emergence of the new attribute. Ryan and colleagues (2017) had similar findings in that, as part
of an action research course, teachers had the opportunity to meet in groups and share their
experiences about action research by providing feedback to each other. These authors explained
that the immersion in action research and the collaborative and feedback process with their
colleagues led them to develop as teacher leaders and to feel empowered and confident to share
their experiences and empower others.
Although in the pre-data collection points the teachers demonstrated an awareness about
teacher leaders as agents for encouraging and empowering others, in the post-data collection
points it is evident that the collaborative experiences in the course characterized by constant
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feedback led them to realize that encouraging and empowering others is not just about providing
information and facilitating the means to obtain new knowledge, but also about monitoring and
providing feedback to their colleagues on how they are interpreting, using, and implementing the
information obtained and the knowledge developed.
Teacher Leaders Work Collaboratively with Others
Teachers believe that teacher leaders are aware of others and, therefore, work
collaboratively with them, taking into consideration their ideas and needs and learning from
them. These actions distinguish teacher leaders who practice a constructivist leadership
(Lambert, 2002; Moos & Huber, 2007; O'Hair & Reitzug, 1997; Stone et al., 1997). Ryan and
colleagues (2017) indicate that the collaborative work of teacher leaders with others involves a
reciprocal process of sharing ideas and acquiring new viewpoints; therefore, a teacher leader is
willing to guide others in their learning process and is open to learning from them. Teacher
leaders “model learning and innovation and develop relationships and networks to extend their
own learning and influence others” (Collinson, 2012, p. 247).
For the most part, this aspect emerged across four data collection points, except in the
pre-interview. A new attribute emerged after the course. Specifically, teachers said that during
the collaborative process, teacher leaders help other teachers to develop as teacher leaders by
showing them that teacher leaders do not need to be in charge of everything, but instead, they
need to learn to delegate and give others the opportunity to contribute and exercise their
leadership. The literature (Doyle, 2004; Lambert, 2002; Moos & Huber, 2007; O'Hair & Reitzug,
1997; Race, 2006) shows that teacher leaders who practice a constructivist leadership offer the
members of the school community experiences so that they can develop their leadership skills
and also empower their colleagues so that they can developed as teacher leaders. The
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collaborative atmosphere of the action research course, in which the teachers were immersed
during the course, could have influenced the emergence of this new attribute. According to the
teachers and the course syllabus, during the course, collaborative work was part of almost every
class. This finding is similar to that of Ryan and colleagues (2017). These authors explain that
after the collaborative experience of conducting action research, the teachers concluded that
“teacher leaders cannot be nurtured in isolation. It is through collaborative endeavors that we
discover our agency as teacher leaders” (p.110).
In the pre-data collection points the teachers demonstrated awareness that teacher leaders
work collaboratively with others. However, in the post-data collection points it is evident that the
experiences in the course led them to look for ways to provide opportunities to their colleagues
in the school, allowing and empowering them to develop as teacher leaders. The classroom
environment during the course encouraged the teachers to work with leaders like them and to
find ways each week to help their classmates to improve their practices and grow as teacher
leaders. Modeling this behavior during the course helped them to realize their current limitations
and what a teacher leader should be, and to discover multiple new ways to collaborate with their
colleagues in the school, providing them new experiences to develop their leadership skills.
Teacher Leaders Reflect About Their Educational Practice
The teachers believed that the reflection process about their educational practice is an
important aspect of their development as teacher leaders. As they explained, reflecting allows
teacher leaders to learn about themselves and to recognize their weaknesses and strengths, which
results in more openness to change. They added that when teacher leaders reflect on their
practices, they encourage others to think, reflect, and question themselves. This aspect of teacher
leadership is not new. Several authors (Carr & Kemmis, 1986; Doyle, 2004; Lambert, 2002;
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O'Hair & Reitzug, 1997) emphasize that one of the characteristics that distinguishes
constructivist teacher leaders is their ability to reflect on their practice and to promote and
facilitate the reflection process among their colleagues.
This aspect emerged across three data collection points (pre- and post-bellwork form and
post-interview) before and after the course. It was found that the teachers supported and further
developed this idea, as evidenced by their testimonies, which illustrate the deep level of
reflection that they reached during the course. For instance, some teachers recognized that before
the course they had a poor reflective practice because they were living inside an egocentric world
that did not allow them to reflect on their practice accurately. They also realized that most of the
decisions they were making were based on what they thought was the best way to make them.
However, the teachers explained that the experiences in the course, as well as engaging in an
action research study, taught them how to approach and reflect about their situations and the
importance of making decisions based on a reflective process. They added that this process not
only allowed them to look inside themselves to understand their practices but also to understand
the context in which that practices takes place. Teachers also said that they learned that teacher
leaders should show their colleagues the value of reflection as a tool to understand and improve
their practices and that they should also guide them during that process. This finding evidences
the growth of the participant teachers as constructivist teacher leaders. Similar findings were
reported by Lee, et al., (2014). They explained that the process of engaging in action research
allowed a teacher to become a reflective teacher leader, which helped her to reflect intensely in
the teaching and learning process.
In the pre-data collection point the teachers demonstrated an awareness of the reflective
level that a teacher leader should have; however, there is no evidence that the teachers were
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engaged in any type of reflection. Nevertheless, in the post-data collection points there is
evidences that the experiences in the course encouraged them to analyze and critique their
conceptions about teacher leadership and the reflective practice that they had before the course.
During the action research course, the teachers were immersed in a deeply and intense reflective
process, which is different from what they typically performed in their practice. According to
Vaughan and Burnaford (2016), the reflection process is the basis of the action research cycle.
These authors point out that although teachers usually reflect on their practice and on the
educational process, “action research aims to show how making planned and intentional
reﬂection visible can promote not only a change in the teacher, but also the educational context”
(Vaughan & Burnaford, 2016, p.287). This supports the findings and the change observed in the
reflective process in which the teachers were engaged before the course versus what they were
able to accomplish as a result of the course.
Teacher Leaders and the Use of Action Research
Teacher participants believe that teacher leaders need to know about the current
educational research literature to find new ways to develop the educational process as well as
share this knowledge with the members of the school community. This is similar to what
Vaughan and Burnaford (2016) found. These authors explain that studying the literature plays an
important role in the development of teachers as teacher leaders and action researchers.
This aspect of teacher leaders emerged across four data collection points, except in the
application form. A new attribute emerged after the course. Specifically, teachers expressed that
they expanded their knowledge about educational research when they learned that there is a
scientific way of promoting changes in educational environments through action research
studies. Learning about action research was the main topic in the syllabus of the action research
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course. This course emphasized on ways to identify problems in practice, selection of the
appropriate research and data collection methods, data analysis, and formulation of conclusions
based on research.
Teachers indicated that the experiences in the course and the opportunity to conduct an
action research project allowed them to fully grasp that there are many variables impacting each
situation or problem, and that these variables need to be taken into consideration before making
appropriate decisions. Teachers noted as well that the course encouraged them to question
whether they were solving problems using the appropriate methods. As part of this process, the
teachers realized and recognized that before the course they were studying the problems through
their own lens, making quick decisions, and allowing their biases to affect them. The teachers
said that this behavior changed as a result of the course because it provided them with tools to
become analytical problem solvers by collecting data from multiples sources and documenting
their work in order to be able to make informed decisions. This finding demonstrates that the
participants teachers began to take constructivist actions as they engaged in a culture of inquiry
that led them to collect and analyze data, and use it for decision-making and building new
knowledge (Doyle, 2004; Harris & Drake, 1997; Lambert, 2002; Lee et al., 2014; O'Hair &
Reitzug, 1997). Vaughan and Burnaford (2016) explained that when teachers engage in action
research, they develop research skills. According to some authors, the action research process
allows teacher leaders to collect data in a systematic way (Lee, et al., 2014), build understating
about action research and conduct action research studies. This allows them to grow as teacher
leaders because they develop skills that will enable them to make data-driven decisions to
improve the teaching and learning process (Lederman & Lederman, 2010). Teachers also
expressed that they understood the value of using action research to improve their practices and
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the practices of those who work with them. Therefore, they are constantly looking for ways to
encourage others to conduct action research studies. Taylor, Goeke, Klein, Onore, and Geist
(2011) point out that when teachers engage in research, they become teacher leaders and look for
ways to guide and involve their colleagues in the process of inquiry.
In the pre-data collection points, the teachers pointed out the need to become familiar
with the current educational research literature; however, this places them in a passive role,
because even with that knowledge, they were not taking action on the literature or conducting
research. However, in the post-data collection points, there is evidence that the experiences and
the learning developed in the course helped them to transition to an active role because they
questioned and critiqued the way in which they were solving problems before the course and
achieved a deeper understanding. Through the use of action research, the teachers were able to
comprehend and solve the problems through an inquiry and systematic process.
Overall Remarks
The main question was designed to obtain general knowledge on how the conceptions
about teacher leadership changed as a result of the action research course. In one area, there were
no changes during or after the course, or the ideas related to that area did not emerge after the
course. However, in other areas, changes were observed in the teachers. No changes were
observed in the teachers’ conceptions about teacher leaders as experts in educational policies and
pedagogical and content knowledge. The expertise in educational policies and pedagogical and
content knowledge was not part of the course objectives and goals identified in the syllabus;
therefore, no changes were expected.
Regarding the teachers’ conceptions about teacher leadership, before the course, some
teachers linked teacher leadership to school personnel in formal leadership positions. However,
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at that time, some teachers also added that informal teacher leaders who do not have a formal
leadership position can be considered teacher leaders without having the need to show others
their leadership in an explicit way. In addition, before the course, the teachers emphasized that
teacher leaders are people who are constantly reflecting on their practices, are catalysts for
change, are models and mentors, and seek to encourage and empower others. In order to
accomplish this, teacher leaders work collaboratively with their colleagues, taking into
consideration their ideas and needs, sharing their knowledge with them, learning from them,
giving them support and encouraging them to think, reflect and question themselves.
These original conceptions that the participating teachers had about teacher leadership are
related to a constructivist teacher leadership, with the exception of their view of teacher leaders
assuming formal leadership positions. Teacher leaders who practice a constructivist leadership
see their colleagues’ growth as a fundamental part of their leadership endeavor; consider their
collaborative experience with their colleagues as a reciprocal process in which they all share and
develop knowledge to achieve a common purpose; and engage in an ongoing reflection process
to understand their practices. One possible reason for why the teachers highlighted conceptions
that are related with a constructivist teacher leadership before the course could be the graduate
degrees they earned prior to the action research course and the knowledge acquired related to the
content of these categories. All the teachers in the group already had a master’s degree, as this
was one of the requirements of the Noyce MTF program. Specifically, two of the eight teachers
have a master’s degree in Educational Leadership. One of these teachers have also a doctoral
degree in Educational Leadership. Additionally, another teacher also has a doctoral degree in the
same area. As part of their master and doctoral studies, these teachers were immersed in a
curriculum that allowed them to develop advanced educational leadership knowledge and skills.
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Another advantage is that these teachers were already teacher leaders by the time they started
taking the action research course. Because they all were in an formal leadership position already,
one can assume that they had the opportunity to participate in different professional development
experiences, such as workshops, meetings, courses, and programs about teacher leadership. This
allowed them to learn or continue developing their knowledge about the elements about teacher
leadership in general that emerged during the interviews.
All of the conceptions expressed in the pre-data collection points, with the exception of
the view of teacher leaders assuming formal leadership positions and teacher leaders as experts
in educational policies and in pedagogical and content knowledge, remained after the course.
Some conceptions were deepened and in other cases new attributes emerged. Some of the predata conceptions placed the teacher leaders in a passive position, where they have knowledge
about important things but there was no related action. However, the new attributes that emerged
after the course show that the participating teachers reinforced certain ideas related to
constructivist teacher leadership. Specifically, the teachers were able to identify constructivist
actions that would allow them to contribute to the growth and empowerment of their colleagues
and with their development process as teacher leaders. In terms of the new attributes,
participating teachers added to their conceptions that teacher leaders encourage and empower
their colleagues by providing ongoing feedback and monitoring their educational and growth
process so that they can develop as teacher leaders. This finding shows that the teachers put aside
their leadership position and any sense of power and authority because their goal is to support
their colleagues’ development and enable them to share their ideas, opinions, and expertise.
Another attribute that teachers underlined after the course is that teacher leaders go above
and beyond their classroom, department, and school to find ways to help impact the practices of
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many school communities. This conception is consistent with one of the constructivist teacher
leaders’ goals, consisting of not only impacting their immediate context but also seeking to
impact as many people as possible in order to help others to improve their practices. Ultimately,
teachers emphasized that teacher leaders promote changes in educational environments through
an engagement in action research and in a reflective process, which allows them to understand
their practices, the context in which those practices occur and make informed and appropriate
decisions. Constructivist teacher leaders consider the inquiry and reflective process as essential
elements to identify and solve problems and improve practices.
Research Question 2: How Do the Perceptions of the Noyce MTFs of Themselves as
Teacher Leaders Change During the Action Research Course and After?
The perceptions of teacher participants about themselves as teacher leaders were
collected as part of an interview. Four categories emerged from this interview: leadership role,
empowerment, importance of impacting all school community members and the use of research
to make decisions. Overall, the findings suggest that the experience of participating in the action
research course and the opportunity to conduct an action research project allowed the teachers to
think and reflect about their practices as teacher leaders. As a result, teachers were able to
develop new perceptions of themselves as teacher leaders and to change their leadership practice
from one that was characterized by a conventional paradigm of the concept of teacher leadership
to a constructivist paradigm of the leadership effort (see Table 10). Details about each of the
categories follow.
Leadership Role
In the interview, Mikaela expressed that she thought she was not a good teacher leader
because she did not have a formal leadership role with specific tasks to perform. Hunzicker
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(2017) explains that, although many teachers have the knowledge and skills to be teacher leaders,
many of them do not perceive themselves as leaders and, therefore, they cannot see themselves
as part of the leadership endeavor. It is also possible that this teacher was immersed in an
environment characterized by a conventional leadership, which focuses on leadership roles
(O'Hair & Reitzug, 1997). This would lead her to believe that because she does not have a formal
position as a teacher leader, she is not a good teacher leader and, therefore, is prevented from
expressing her ideas. Consequently, she minimizes the value of her work and contributions.

Table 10
Summary of Teachers’ Perceptions of Themselves as Teacher Leaders Before and After the
Course
Change

Type of Leadership
Before the Course

Type of Leadership
After the Course

Leadership Role

✦

Conventional

Constructivist

Empowerment

✦

Conventional

Constructivist

Importance of Impacting All
School Community Members

✦

Conventional

Constructivist

Use of Research to Make Decisions

✦

Conventional

Constructivist

Category

Note. ✦ = teachers completely changed their perceptions after the course.

The same teacher that did not consider herself a good teacher leader before the course
was able to learn, after the course, that she does not need to have an official leadership role to
implement educational changes. This finding reflects that the teacher changed her conventional
leadership perception to a constructivist one because she began to engage in constructivist
leadership acts, implementing changes outside her classroom to be able to impact others
(Hunzicker, 2017; Lambert, 2002; O'Hair & Reitzug, 1997). Hunzicker (2017) notes that “the
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progression from teacher to teacher leader advances as teacher self-efficacy and self-confidence
increase and teacher leader self-perceptions grow stronger” (p.19). The experience of conducting
an action research study during the course contributed to the teacher’s progression as a teacher
leader and how this teacher perceived herself. During the course, the teachers learned, both from
theory and practice, that every teacher, from their respective formal or informal setting, can
conduct action research studies through which they can help to improve the educational practices
and impact every member of the school community. This is similar to what Ryan and colleagues
(2017) found. In their study, a teacher who was inhibited from sharing her thoughts and ideas
with her colleagues before this experience, conducted an action research study in collaboration
with other teachers, and as a result was able to realize that, regardless of her context or position,
she should take advantage of every opportunity to express and contribute her thoughts and ideas.
Diana, another teacher participant, expressed at the beginning of the course that she
believed that the action research course was a waste of time because she was a good teacher
leader who was already implementing all the concepts and ideas that were going to be presented
in the course. This might be due to the fact that, as per the application form for the program, this
teacher already had a doctoral degree in educational leadership and was in a formal leadership
position at her school, which led her to think that she knew everything about the topic and that
the course would not provide her with any new knowledge. This teacher’s attitude is an example
of a teacher leader who practices conventional leadership, as she was not willing and open to
learn from new experiences and acquire new knowledge to help her grow as a teacher leader and
improve her practices. Although she knew that she was going to learn about action research, she
was probably not expecting the course to cover content about teacher leadership, an area in
which she felt she was an expert.
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After the course, Diana continued to believe that the course had not provided her with
anything new that could support her role as teacher leader. However, over time, the teacher
realized that she was not a perfect teacher leader and decided to review the concepts and use the
knowledge learned in the course to improve her practices. She also noted that she was now
willing to learn from others and incorporate new ideas into her practice. This finding reflects that
the teacher moved from a conventional leadership to a constructivist leadership paradigm
because her disposition to acquire new knowledge changed. According to Lambert (2002),
constructivist teacher leaders are willing to learn from others and from different experiences. In
the Teacher Leader Progression and Influences Model, Hunzicker (2017) explains that “the
progression from teacher to teacher leader is a gradual, recursive process that occurs over a
period of months and years” (p.2). Similarly, Collinson (2012) indicate that the development of
teacher leadership is “a continuously evolving process of learning and refining ideals” (p. 264).
These clearly findings show how difficult it is for some people to change their current
conceptions, ideas, and practices. In many cases, these conceptions are so strong that even after
receiving an education that promulgates a different vision, those conceptions remain present.
However, in this case, the content, learning experiences, and the reflective process that
characterized the course influenced and remained in the teachers’ mind. Eventually, months after
the course, this teacher realized that she was not a perfect teacher leader and that she had room to
grow, which encouraged her to review the content that was taught in the course. This change is
the result of what the teacher learned in the course about the importance of action researchers,
teacher leaders, and every practitioner reflecting on their practices. Immersing herself in a
reflective process allowed this teacher to reach a level of reflection in which she was able to
accept her strengths and weaknesses and take action to improve these areas. In this regard,
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Smulyan (2016) noted that the evolution of teacher leadership occurs during the course of the
practice and through several conversations and reflections.
One more participating teacher, Kimberly, expressed that before the course she felt
limited to just fulfilling the functions inherent to her formal leadership position. This teacher was
practicing a conventional leadership, because she was limiting her role as teacher leader only to
those functions in her formal job description (O'Hair & Reitzug, 1997). Consequently,
conventional teacher leaders tend not to incorporate new aspects to their functions, which
typically limits the improvement of their practices and the practices of others. However, after the
course Kimberly realized that she could expand her functions beyond those specified in the job
description; showing that she evolved to a constructivist leadership because she engaged in
constructivist leadership acts that led her to become a role model to other teachers by sharing her
knowledge and experiences and learning from them (Lambert, 2002; O'Hair & Reitzug, 1997).
Ryan and colleagues (2017) also found that after the experience of conducting action research, a
group of teachers concluded that teacher leaders share knowledge and ideas with their colleagues
and are open to listening and incorporating others’ ideas and recommendations in their practice.
The course expanded this teacher’s perspective to include herself as a teacher leader that can
undertake any action that may be of benefit to the learning and teaching process. This is because
the teacher participated in a course in which she had the opportunity to share and work
collaboratively with other colleagues and seek ways to help them to improve their practices and
their role as teacher leaders. The teacher was able to see the impact of her ideas and actions in
others and became a role model for her colleagues.
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Empowerment
Two teachers, Keira and Rey, expressed that before the course they were assuming all the
power, asking others to do things the way they considered was the most appropriate instead of
empowering them. This finding is consistent with a conventional leadership paradigm because
teacher leaders who practice this leadership have the control of the educational procedures
determining future actions and how they will be performed (O'Hair & Reitzug, 1997). After the
course, the teacher’s behaviors changed to one that is consistent with the constructivist paradigm
of teacher leadership, which promotes an environment of equality that encourages the inclusion
and empowerment of all the members of the school community (Doyle, 2004; Lambert, 2002;
Moos & Huber, 2007; O'Hair & Reitzug, 1997; Stone et al., 1997). Keira expressed that in order
to empower her colleagues, she developed workshops in which she covered how to conceptualize
and conduct action research studies. Wolkenhauer et al., (2017) present similar findings. The
authors explained that a group of teacher leaders that conducted an action research study were
able to realize the importance of inquiring into their own practices and to motivate, guide and
empower their fellow teachers to also engage in action research.
In addition, Keira provided her colleagues with several questions that helped them to
reflect in a collaborative way on the research reports, generating and promoting discussions that
allowed her colleagues the opportunity to think about the teaching and learning process that they
were implementing. In this way, she empowered her colleagues to develop and implement their
leadership. Gess-Newsome and Austin (2010) indicate that when teacher leaders are part of
supportive communities, they develop knowledge and skills that allow them to continue growing
as educators and teacher leaders. Similarly, Rey noted that the course allowed her to see the
importance of leveraging her colleagues’ expertise instead of constantly telling them what they
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should do. This evidences her transition to a constructivist teacher leadership because she started
giving her colleagues the opportunity to take the initiative and be in charge of their practices,
which certainly contribute to the development of their leadership skills.
This change in behavior to one that is more inclusive could be the result of the
experiences in the course, which provided opportunities to do deeper inspections and reflections
about their practices as teacher leader and change them. The CSTP (2018) indicates that
“employing a deliberate equity lens as a teacher leader requires ongoing examination and
challenging of one’s own beliefs, assumptions, biases and experiences” (p.2). Moreover, the
course also gave the teachers the opportunity to share and work collaboratively with other
colleagues and seek ways to help and empower them, so they could improve their practices and
their role as teacher leaders. This collaborative environment was promoted throughout the course
through constant discussions that were generated by the formulation of questions, encouraging
the teachers to implement the action research course dynamic into their practice as teacher
leaders. This was intended to create an environment in which everyone’s expertise and ideas
were taken into consideration, and where their colleagues in the school could empower their
practices as well as grow as teacher leaders.
Importance of Impacting All School Community Members
The findings show that Amanda was concerned about herself and the teachers inside her
department, which was limiting her to share the successes achieved in her practice with others.
This finding is consistent with a conventional leadership, because under this paradigm, the
teacher leaders do not have the intention to impact the practices of others that are not under their
charge (O'Hair & Reitzug, 1997). However, the course allowed Amanda to realize the
importance of constantly reflecting on her practices to be able to improve them and to share with
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all the school community members her knowledge, experiences, and the results of her
reflections, in addition to guiding them on how to reflect about their practices. These actions,
according to the literature, reflect the growth of the teacher as a constructivist teacher leader
(Lambert, 2002; O'Hair & Reitzug, 1997; Race, 2006; Stone et al., 1997). According to CSTP
(2018), effective teacher leaders seek different ways to share their knowledge with others. Howe
and Stubbs (2003) explain that, “within a supportive environment it becomes possible for each
person to rethink past assumptions, to frame and reframe, to vision and revision new possibilities
both personally and for the community” (p.286). Lee et al., (2014) also found that a teacher
engaged in action research was able to see the importance of sharing the results of her action
research study not only with her colleagues but also beyond her department, including
conferences, to provide many other educators the opportunity to improve their learning process.
The change observed in Amanda is the result of the teachers’ participation in the action
research course, in which she was immersed into a deep and systematic reflective process,
having the opportunity to share and work collaboratively with other colleagues and seek ways to
help and empower them, so they could improve their practices and their role as teacher leaders.
This class environment granted the teacher a space to reflect and critique her teacher leadership
practice, which encouraged her to change her approach from an egocentric to a more inclusive
one, allowing her to expand her leadership outside her department in order to impact and help
other school community members.
Use of Research to Make Decisions
The interview reflects that the teachers did not have experience with action research
before the course. However, the teachers emphasized that the action research course encouraged
them to seek guidance in more areas of research and make decisions based on their research
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findings; provided them with the tools to think more about their practice in order to make
appropriate decisions; provided strategies to determine what things to work on to improve their
practice; allowed them to validate some procedures that they had already put into practice; and
showed them the importance of assessing each situation in detail, and taking into consideration
the ideas and perceptions of the people involved in the situation in order to make the best
decisions. This is similar to what is found in the literature. After teacher leaders engage in action
research, they begin to make decisions based on data to improve the teaching and learning
process (Lee et al., 2014) and the professional growth of their colleagues (Wolkenhauer et al.,
2017).
These findings were expected because the course provided them with opportunities to
learn and conduct an action research study. Therefore, they learned about the value of making
decisions based on data in a practical way. They also learned to develop knowledge in a
systematic way and to take into consideration the use of research and data to inform and improve
their practice. Because these teachers had the opportunity to share and work collaboratively with
other colleagues during the course, they started to take into consideration the voices of all the
school community members. These actions reflect that teachers became constructivist teacher
leaders because they began to collect and analyze data and use it for decision-making and the
construction of new knowledge (Doyle, 2004; Harris & Drake, 1997; Lambert, 2002; Lee et al.,
2014; O'Hair & Reitzug, 1997).
Overall Remarks
This question was intended to encourage teachers to think and reflect about their
practices as teacher leaders, to be able to express their perceptions before and after the course.
The findings suggest that at the beginning of the action research course the teachers’
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perceptions about their role as teacher leaders were consistent with the conventional paradigm
of the concept of teacher leadership. Teachers recognized that before the course they were
limited to exclusively executing their respective roles without reflecting on their practices and
looking to move beyond to learn new ideas and develop new knowledge. They were also
assuming all the power and control over the educational procedures instead of empowering
others. In addition, they were concerned only about themselves and the teachers inside their
department, which limited their impact.
In contrast, the findings after the course show a clear trend of the teachers moving from a
conventional leadership to a constructivist paradigm of the leadership effort, meaning that
overall, they see themselves as capable (a) of acquiring new knowledge to improve their
practices, (b) implementing changes outside their classroom and department to make an impact
on others, (c) acting as a role model for others and learning from them, (d) promoting an
equitable environment that encourages the inclusion and empowerment of all the members of the
school community and which allow them to empower their colleagues so that they can develop
as teacher leaders, and (e) developing knowledge in a systematic way through action research
studies, taking into consideration the data and the voices of all members of the school
community to inform and improve their practice, the practices of others, and the context in which
those practices take place.
Research Question 3. What Are the Goals that the Noyce MTFs Have in Relation to Their
School Community Members (Students, Colleagues, School Principal, School District, and
Parents) During the Action Research Course and After?
The teachers provided information about their goals in relation to the school community
members (students, colleagues, school principal, school district, and parents) before and after the
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course. Overall, some of the teachers kept some of their original goals after the action research
course, some added new goals to their original goals, others did not have goals and added new
goals, some continued having no goals, while others changed some of their goals. The major
changes were in the goals related to the students and colleagues, probably because of the number
of interactions between the teachers and these two groups (see Table 11). The findings suggest
that the experience of participating in the action research course and the opportunity to conduct
an action research project allowed the teachers to think and reflect about their practices as
teacher leaders, which in turn influenced some of the changes observed. These changes show
their evolution as constructivist teacher leaders. The discussion of the goals that follows provides
information for each member of the school community, including the goals before and after the
action research course.
Goals Related to Students
One of the goals identified before the course was focused on the students’ success in the
standardized tests. This goal is consistent with the behavioral approach to learning, which is
characterized by “the belief that student behavior can be measured, diagnosed, and predicted”
(Walker, 2002, p.11). As expected, this goal remained after the course because in Florida, where
the participating teachers are located, the teachers who work for public schools are immersed in a
standardized test-based school accountability system. This system assigns schools a grade based
on the students’ performance on the test, holding teachers accountable for the achievement of the
students on those tests. In addition, teachers are evaluated based on the students’ performance on
the standardized tests.
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Table 11
Summary of Goal Changes by Teacher after the Action Research Course
School Community Members

Teacher
Students

Colleagues

School Principal

School District

Parents

Mikaela

No change

Additional
goals

New goal

New goal

No goals

Keira

No change

New goal

Additional goals

No change

New goal

Kimberly

Additional
goals

Different goal

Additional goals

Additional goals

No goals

Rey

Additional
goals

New goal

No change

No change

New goal

Amanda

Additional
goals

New goal

Additional goals

No change

Different goal

Merida

Additional
goals

Additional
goals

No change

No change

No goals

Diana

Additional
goals

Different goal

Additional goals

No change

Different goal

Jorge

No change

Additional
goals

Did not provide
information

Did not provide
information

Did not provide
information

In contrast, it was found that other goals before the course displayed characteristics of the
constructivist paradigm to learning as is explained by several authors (Fink, 2003; Honebein,
1996; Huitt, 2019; Lambert, 2002). These goals emphasized providing students with
opportunities to see the practical application of the concepts learned to their daily life, the use of
reflection about personal experiences to construct knowledge, the development of skills to relate
or interact with other members of the school community, and the development of a studentcentered classroom in which the students’ voices can be heard as well as develop ownership of
the learning process. These constructivist goals that the teachers had before the course remained
after the course.
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In addition, according to what have found in the literature (Brooks & Brooks, 1993;
Caine & Caine, 1991; Lambert, 2002; O’Hair & Reitzug, 1997; Olusegun, 2015; Ponte, 2005;
Ryan et al., 2017; Smulyan, 2016; Teacher Leadership Exploratory Consortium, 2011; Vaughan
& Burnaford, 2016), new goals consistent with the constructivist leadership paradigm were
adopted. These new goals are focused on the improvement of the teaching and learning processes
to demonstrate the growth of the teachers as constructivist teacher leaders. For instance, they
emphasized that teachers become constant learners who keep educating and inquiring about their
practices and who learn with their students. Also, teachers become reflective practitioners in
order to understand that student learning is influenced by the context, culture, and climate inside
and outside the school, and to be effective teacher leaders and problem solvers that look for
solutions with an understanding of the entire context in which the students are involved. Overall,
the changes in goals related to students that emerged are associated to the teachers’ participation
in the action research course because they not only learned that action research is a reflective
process but also were immersed in a deep and systematic reflective process during the course. It
was evident from the findings that having the opportunity to participate and apply what they
were learning in the course helped the teachers integrate the reflection process into their daily
practices. It also helped them to realize that they can improve their work with their students by
reflecting about what they are doing in the classroom with them and understanding the changes
in those students as well as the influence that the external environment can have on them.
Goals Related to Colleagues
Some of the goals before the course were focused on supplying materials and requesting
information about the performance of the students in class exams and assessments. These goals
follow a conventional leadership paradigm because they are based on a leadership role, which
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entails the fulfillment of responsibilities that are part of formal or informal roles, instead of being
focused on constructivist leadership actions, that is, “any act that engages people in processes
that cause them to examine their beliefs and ways of doing things” (O'Hair & Reitzug, 1997
p.66). Therefore, these goals distanced participating teachers from their colleagues because the
exchange between them is embedded in a power relationship in which participating teachers,
exerting positions of authority over their colleagues, are just providing materials and
occasionally asking them for information. In addition, there is a lack of dialogue about the
meaning of the information and data and no interest in helping colleagues to move above and
beyond in order to contribute to their growth.
The teachers’ expressions regarding their own behavior as teacher leaders before the
course show that they were focusing only on themselves, had limited flexibility, and tended to be
controlling. They were not sharing their knowledge with their colleagues and were assuming all
the control over the educational process, which did not allow their colleagues to contribute with
their expertise. This type of behavior is consistent with the conventional leadership because in
this paradigm shared leadership between teachers is not promoted, and an autocratic leadership
style is preferred instead (Walker, 2002). Fortunately, the conventional goals that teachers had
before the course did not remain afterwards, and their behavior was modified with what they
learned.
In contrast, other goals before the course emphasized the professional progression of
colleagues, encouraging collaboration between them, and helping them to identify and address
problems. These goals present characteristics of the constructivist leadership paradigm according
to several authors (Lambert, 2002; O'Hair & Reitzug, 1997; Stone et al., 1997). The participating
teachers viewed the growth of their colleagues as a fundamental part of the leadership endeavor
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and, therefore, were collaborating with them and assisting them in their educational efforts and in
the identification and solution of problems. These constructivist goals remained after the course.
New goals were also added by the teachers after the course. These new goals point to the
transformation, growth, and evolution of the teachers as constructivist teacher leaders as
evidenced by their contributions to the professional development of their colleagues, their
movement from an individualistic mindset, and their interest in becoming facilitators for other
teachers by sharing their knowledge and experiences with them and developing and encouraging
them to participate in professional development experiences. Other goals after the course
emphasized creating and promoting a collaborative environment in which all the teachers can
contribute with their expertise and ideas and can feel empowered in the educational process.
These goals also display characteristics of the constructivist leadership paradigm because there is
“an intention to redistribute power and authority” (Lambert, 2002, p.60). They also show the
commitment to share the responsibility of leading, which according to Doyle (2004), is a part of
constructivist leadership.
In addition, in order to help their colleagues identify and address problems, the
additional goals that emerged after the course are related to engaging in action research, making
decisions based on data and a reflective process, understanding the context in which the data is
obtained, and motivating colleagues to engage in action research to understand their practices.
These goals are consistent with the characteristics of the constructivist leadership paradigm
found in the literature (Lambert, 2002; MacDonald & Weller, 2017; O'Hair & Reitzug, 1997;
Teacher Leadership Exploratory Consortium, 2011) because they reflect acts of leadership that
show the teachers’ intention to engage with their colleagues in a shared inquiry process (e.g.,
action research), an approach which is essential in order to identify problems and determine
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solutions based on data and reflection with the goal of improving the teachers practices and
enhancing student learning. These goals also reflect the knowledge that the teachers developed
about the importance of analyzing data with a deep understanding of the context in which the
data was obtained, which is key in order to appropriately interpret the data and make decisions.
This finding is considered by Lambert (2002) an essential aspect of constructivist leadership
because each community has its set of memories and its history; therefore, it is essential for
constructivist teacher leaders to take these into consideration in order to meaningfully interpret
and understand their situations.
The changes in the goals related to colleagues that emerged are related to the teachers’
participation in the action research course. The findings show that the teachers were able to learn
that action research is a participatory and collaborative process that promotes the engagement of
people in collaborative relationships with the goal of empowering everyone involved. The
teacher leaders not only developed knowledge about these characteristics of action research, but
also had the opportunity to put them into practice by developing their own action research
project and through the collaborative interactions that characterized the action research course’s
dynamics. As a result of this experience, the teachers were able to see the impact of their ideas
and actions in others, which led them to become facilitators for their colleagues in their schools.
As evidenced by the findings, the collaborative environment that was promoted during the course
also encouraged the teachers to implement the action research course dynamic into their practice
as teacher leaders. As a result, the participating teachers decided to foster a collaborative
environment in their schools that would provide a space in which everyone’s expertise and ideas
are taken into consideration and where their colleagues could empower their practices. In
addition, it was noticeable that learning about action research and conducting an action research
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study during the course allowed the teachers to learn about the value of making decisions based
on data and an understanding of the context from where the data is obtained. Teachers also
learned to develop knowledge in a systematic way and to incorporate research and data to inform
and improve their practice.
Goals Related to the School Principal
Some of the goals before the course were focused on serving as a liaison between the
administration and teachers, having the reports up to date, providing data and information about
how a department was doing, meeting the goals of the school, and helping with meetings and
professional development experiences. These goals display characteristics of the conventional
leadership paradigm. They were focused on the leadership role instead of acts, which according
to O'Hair and Reitzug (1997), is limited to the fulfillment of responsibilities that are part of
formal or informal roles.
These goals also show the teachers in a passive position, as they do not have full
authority to make decisions related to the school’s goals, the curriculum, or the students’
progress and, therefore, their efforts are directed to achieving the school’s goals without really
questioning or seeking to improve or change them. Without this intention, the role of the teacher
is limited. According to Walker (2002), these goals show an emphasis on efficiency and quality
control because the participating teachers tend to constantly monitor and inform the performance
of the teachers and students without analyzing the information or establishing a dialogue that
leads to improving the teaching and learning process. In addition, before the course, one teacher
did not have goals because she was not in charge of offering recommendations to the school
principal, and instead would let the principal make all the decisions. However, the knowledge
she developed during the course led the teacher to establish goals related to her school principal.
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These new goals were aimed at collaborating systematically with the school principal to
identify problems and seek solutions. These original goals remained after the course, probably
due to the requirements of the school system in which the teachers are immersed. School districts
and schools usually require teachers to support the procedures and goals set by the school as well
as the requirements established by the school district. However, those goals were complemented
with new goals that show teachers in an active role performing constructivist leadership actions,
contributing their knowledge and making changes in the school, demonstrating their growth as
constructivist teacher leaders.
The goals that emerged after the course display characteristics of the constructivist
leadership paradigm found in the literature (Hunzicker, 2017; Lambert, 2002; O'Hair & Reitzug,
1997; Stone et al., 1997; Warren, Doorn, & Green, 2008). These goals are focused on sharing
educational knowledge to contribute to the planning of the instructional design and treatment
plan, showing the participant teachers as facilitators who assist the school principal in their
practices and initiate events to collaborate with others —for instance, educating and training
colleagues through the development of workshops. These goals are also about helping to make
changes in the school or becoming agents of change that can contribute to improving the
educational procedures and student learning in the school and beyond the classroom. This
demonstrates their commitment to serve and support school practices by assisting the school
principal and advancing the professional development of their colleagues. In addition,
identifying problems and seeking solutions to them, helping their colleagues to improve their
teaching practices, and training them on how to look at students’ assessments were also part of
the new goals adopted by the teachers that display aspects of constructivism.
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These changing goals are related to the teachers’ participation in the action research
course, in which they learned that action research is a participatory and collaborative process that
promotes the engagement of people in collaborative relationships. Teacher leaders not only
developed knowledge about these characteristics of action research, but also put them into
practice through the development of their action research project and the collaborative
interactions that characterized the action research course’s dynamics. The experiences the
teachers had during the course seem to have led them to open the space to contribute more
actively with their school principal. It was also found that the classroom environment during the
course encouraged the teachers to work with leaders like them and to find ways to help their
classmates during class to improve their practices and to grow as teacher leaders. Modeling of
this aspect during the course helped them to realize their current limitations and what a teacher
leader should be and to discover multiple new ways to collaborate with their school principals,
becoming an active and knowledgeable resource for them.
Goals Related to the School District
The majority of the teachers did not change their goals related to the school district after
the course. Apparently, most of them have limited or no interaction with the school district or
consider that the goals they have are sufficient for the tasks they have to fulfill for the district and
did not see the need to change them or add new goals. Specifically, some of their goals before
the course were focused on providing information to the school district and answering questions
about how the school is doing, as well as the students’ performance in the tests. These goals are
consistent with the conventional leadership paradigm because they are focused on the leadership
roles instead of acts, which according to O'Hair and Reitzug (1997), is limited to fulfilling
responsibilities that are part of formal or informal roles. These conventional goals show the
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teachers in a passive position, since they are only providing information so that the district can
have evidence of how its goals are being met. This focus revolves around tracking the school’s
competencies and compliance with established standards and the use of standardized measures to
determine student achievement.
Other goals before the course were focused on helping to improve science instruction and
student performance at the district level by sharing ideas and developing curricula and
workshops. These goals are based on the characteristics of the constructivist leadership paradigm
found in the literature (Lambert, 2002; O'Hair & Reitzug, 1997) because the participating
teachers showed a commitment to service and making changes at the school district level to
improve the teaching and learning process. These processes allowed them to determine what
educational practices are appropriate for the school and to then initiate events, such as the
workshop development, curriculum design, instruction, and assessment. Before the course, one
teacher did not have goals related to the school district and did not provide any further
explanation in regard to that. However, this teacher was able to establish a goal as a result of
what she learned in the action research course, as evidenced by her new interest in helping the
school district. She even focused her action research project on finding ways to help the district
improve the teaching and learning process of the AP Biology courses.
The constructivist goals remained after the course and were complemented with new
goals that showed teachers in a more dynamic role, performing constructivist leadership actions
to contribute to their knowledge in order to make changes related to the school district. This
demonstrates their growth as constructivist teacher leaders. Specifically, some teachers
developed and implemented collaborative work groups with science teachers at the district level
in order to develop new knowledge together that would allow them to improve the science
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teaching and learning process. This finding suggests that the teachers began incorporating
elements of constructivist leadership, as participating teachers began creating groups of teachers
at the district level to promote dialogues that would lead them to work and act collectively,
integrating other teachers in partnerships in order to find solutions to improve the science student
learning at the district level. In addition, after the course, the teachers shared a goal that shows
some elements of the conventional teacher leadership because it is related to improving the
students’ performance in the semester and state exams. As expected, this goal remained after the
course since it is related to the requirements of the school system in which the participant
teachers are immersed, which focuses on standardized measurements to determine student
achievement and uses the results of standardized tests to evaluate the teachers’ efforts. However,
some constructivist elements are also found in this goal because the teachers were taking action
at the district level to improve the teaching and learning practices of other teachers.
The findings that emerged after the course are similar to other studies in which teachers
have participated in action research courses. For example, Ryan and colleagues (2017) found that
teachers have the capacity to affect other areas outside their classroom and school, such as
mentoring other teachers and developing curricula when they conduct action research projects.
Similarly, Smeets and Ponte (2009) explain that the engagement in an action research project
allowed a group of teachers to grow as teacher leaders because they initiated educational changes
in the school and outside the school by themselves. Angelle and DeHart (2011) found that
participating in leadership professional development experiences contributes to sparking the
teachers’ desire to impact all educational scenarios and the community beyond their classroom.
According to what was found, limited changes in the goals related to the school district
are evident after the course. However, the changes that emerged are related to the teachers’
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participation in the action research course, in which they learned through both theory and
practice that action research is a participatory and collaborative process that promotes the
engagement of people in collaborative relationships. The knowledge developed and the
collaborative experiences that characterized the course allowed them to see the impact of their
ideas and actions in others and realize that they could do the same outside their school in order to
influence the teaching and learning process of many students and teachers at the district level.
Goals Related to Parents
Not all the teachers had goals related to parents before the course and some of them did
not establish any goal after the course. For the most part, this was due to having limited or no
interaction with parents, as recorded in their responses. Some of the goals expressed before the
course were focused on establishing communication with the parents when necessary and
occasionally providing them with information, usually without any further explanation of the
content. These goals follow a conventional leadership paradigm because they are focused on the
leadership role, which entails the fulfillment of responsibilities that are part of formal or informal
roles (O'Hair & Reitzug, 1997). Before the course, the teachers had been mainly focusing just on
their responsibilities with the students and colleagues and were not looking to go above and
beyond their established functions. According to Lambert (2002), traditionally “school
relationships with parents and community are notoriously nonreciprocal” (p.81), which
negatively affects trust and interactions with the parents. The teachers’ goals before the course
showed that parents were clearly removed from the dialogue about the teaching and learning
process. In order to develop a reciprocal relationship with parents that can contribute to
improving student learning, it is necessary to create a more inclusive community in which the
parents are active participants.
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The conventional goals that teachers had before the course were not evident after the
course; instead, they were replaced by new goals that are consistent with a constructivist teacher
leadership. These new goals are examples of constructivist leadership acts that place the teachers
in an active and collaborative role with parents and, therefore, reflect their growth as
constructivist teacher leaders. The goals that emerged after the course were focused on the
development of collaborative partnerships with parents to better communicate what is happening
in the classroom, to help parents understand educational information and science concepts, and
to get an understanding of the contexts in which the students are involved. O'Hair & Reitzug
(1997) explain that under a constructivist leadership paradigm “schools need to have a caring
community culture if teacher leadership is to impact students’ lives” (p.71). The participating
teachers began to develop a caring community culture, because according to the literature
(Katzenmeyer & Moller, 2001; Lambert, 2002), they performed constructivist leadership acts in
which they acted as partners of the parents in order to develop a close and reciprocal partnership
and establish a relationship with them, initiating conversations that would allow them to help and
educate the parents and involve them in their children’s learning process. Through this process,
the participating teachers sought to learn about the context and culture of the students’ families
in order to develop a more responsive teaching and learning practice. According to Du (2007),
when teachers engage in action research, they can be able to develop a collaborative learning
relationship among different people.
It was found that not all the participating teachers established new goals or changed their
previous ones in relation to parents as a result of their experiences in the action research course.
For those who did, the changes that emerged are related to the teacher’s participation in the
course. Teacher leaders not only developed knowledge about what action research entails, but
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also had the opportunity to put those insights into practice by developing their own action
research project. The collaborative interactions that characterized the action research course
dynamics contributed to these insights as well. These teachers’ experiences in the course helped
some of them to realize the importance of creating a connection with parents. For example, one
of the teachers gained a new interest in establishing a closer relationship with parents as a result
of her action research project. It was also found that the classroom environment during the
course encouraged teachers to work with leaders like them and find ways to help their classmates
improve their practices and grow as teacher leaders each week. This experience led them to see
the impact of their ideas and actions in others and to realize their potential to make an impact
outside their classroom. For instance, sharing information with parents allowed the latter to
empower their children’s learning and education.
Overall Remarks
Before the course, some of the teachers’ goals related to the school community members
(students, colleagues, school principal, school district, and parents) displayed characteristics of
conventional leadership, while other goals displayed characteristics of the constructivist
leadership. Some of the goals that the teachers had before the course related to constructivist
leadership included goals for students, colleagues, and the school district. These goals remained
after the course and some new constructivist goals were adopted. The findings also show that
before the course the teachers had conventional goals for all the school community members;
however, after the course, some of these conventional goals were replaced by constructivist one,
as it is the case of the goals related to colleagues and parents. Finally, other goals remained the
same (See Table 12).
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Table 12
Summary of Teacher Goals Related to the School Community Members Before and After the
Course
Change

Type of Leadership
Before the Course

Type of Leadership
After the Course

Goals Related to Students

€
+*

Conventional
Constructivist

Conventional
Constructivist

Goals Related to Colleagues

✦
+*

Conventional
Constructivist

Constructivist
Constructivist

Goals Related to School Principal

€
+

Conventional
Not present

Conventional
Constructivist

Goals Related to School District

+*
+*

Conventional
Constructivist

Conventional
Constructivist

Goals Related to Parents

✦

Conventional

Constructivist

Category

Note. € = the goal teachers had before the course did not change throughout or after the course. +* = the teachers
maintained the goals that they had before the course and added new goals after the course. ✦ = teachers changed
their goals completely. + = constructivist goals were added.

The findings that emerged after the course show a positive transformation related to the
teachers’ participation in the action research course. It was found that most of the teachers’ goals
that emerged show a paradigm shift or evolution, as evidenced by attributes of constructivist
leadership. These attributes of constructivist teacher leadership include: teacher leaders as
constant learners, reflective practitioners, and problem solvers who also take the context in
which others are involved into consideration, act as facilitators by sharing their knowledge and
experiences with others in order to help them develop professionally, promote a collaborative
partnership with others that is embedded in an interpersonal and collaborative environment in
which everyone can contribute their expertise and ideas, and not only engage in action research,
but also encourage others to do so as well in an effort to understand their practices. In addition,
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some conventional goals related to students, school principal, and school district did not change
as a result of the course, probably because the teachers were immersed in an standardized testbased school accountability system and because the school districts and schools usually require
teachers to support the procedures and goals set by the school, as well as the requirements
established by the school district.
The majority of the goals that emerged after the course show the teachers in an active role
performing constructivist leadership actions, which demonstrates their growth as constructivist
teacher leaders. This transformation in the leadership style of the participating teachers could
benefit all school community members in multiple ways because these teachers can help other
individuals in the school to understand and improve their practices through action research. The
goals that emerged after the course reflect a change in the teachers’ beliefs as a result of the
action research course. The experiences provided in the course led them to question and reflect
on the theories underlying their practices. Understanding their beliefs and the relationship
between those beliefs and their actions ultimately allowed the teachers to develop a new vision
of their practices, which is evidenced in the goals that emerged after the course.
Research Question 4: What Knowledge or Elements of Action Research Do the Noyce
MTFs Incorporate into Their Teacher Leadership Practice During the Action Research
Course and After?
It seems that the experience of participating in the action research course and having the
opportunity to conduct an action research project allowed the teachers to think and reflect about
their practices as teacher leaders. As a result, the teachers were able to move from a practice in
which they were incorporating some elements and knowledge of the action research process in a
non-systematic way to one in which they were able to transform their leadership practices and
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the practices of their colleagues. This transformation is characterized by reflection, collaboration,
and empowerment, in which they define and narrow down purposes and collect data
systematically as part of educational endeavours with a defined focus.
Knowledge and Elements of Action Research Before the Course
Previously, the teachers’ had a limited amount of knowledge about action research, and
thus they incorporated very few of its elements into their leadership practices. These elements
included the process of identifying problems and making observations. Although these elements
are part of an action research process, their inclusion was minimal compared to what action
research requires. Specifically, those practices were not part of an intentional action research
process, meaning that the teachers were not studying the situation or problem for a sustained
amount of time nor in a systematic way. According to Cochran-Smith and Lytle (1990), teacher
research is a “systematic and intentional inquiry carried out by teachers” (p.3). Although the
elements of action research that the teachers integrated into their practice before the course are
examples of constructivist leadership actions, because teachers were engaging in processes that
allowed them to work out their problems in order to construct new knowledge and solve them
(O'Hair & Reitzug, 1997), this group of teachers were incorporating those elements occasionally
and in a non-systematic way, focusing more on their role as teacher leaders instead of their
leadership acts. When a problem or situation arose, the teachers were approaching it vaguely,
looking for a quick solution, without promoting a dialogue that would lead to actions informed
by a deeper reflection and understanding of the situation.
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Knowledge and Elements of Action Research After the Course
After the course, the teachers mentioned they had incorporated some action research
elements into their practices. Those elements include the reflection process, professional
development, and planning and observation, and are described below.
Reflection process. Reflection is one of the elements of action research that the teachers
incorporated into their practice as a result of the action research course. As Osterman (1998)
explains, the reflection process has its roots in the constructivist paradigm and its primary
purpose is to produce changes in behavior by constructing understanding. During the course, the
teachers were able to learn about the reflection process, which is essential during the entire
action research cycle, as it allows teachers to analyze and develop new forms of understanding
their experiences in order to improve and see changes in the outcomes (Altrichter et al., 2002;
Bradbury-Huang, 2010; Carr & Kemmis, 1986; Koshy, Koshy, & Waterman, 2011; McNiff,
1992; Vaughan & Burnaford, 2016; Zuber-Skerritt, 2011). In addition, during the course, the
teachers were able to learn about the formulation of questions as a strategy to facilitate the
reflection process. The use of questions as part of a dialogue promote deeper levels of reflection
(Rarieya, 2005; Samuels & Betts, 2007).
The knowledge about reflection was used by the teachers to teach others the importance
of reflecting and what that process entails. Accordingly, this has allowed their colleagues to
reflect on their practices, which has led them to identify and understand their situations/problems
and find solutions to make improvements. This group of teachers began to perform constructivist
leadership actions similar to others found in the literature, such as serving as facilitators for their
colleagues (Lambert, 2002) and engaging them in the process of identifying and solving
problems that emerge in their practices (O'Hair & Reitzug, 1997). To accomplish this, the
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teachers have been promoting ongoing conversations with their colleagues focused on asking
questions, which is considered a constructivist leadership act because it helps to achieve a deeper
conversation between the participants (Lambert, 2002). These conversations have been
encouraging the development of a reflective and reciprocal interaction in which the participating
teachers had the goal of listening to their colleagues and understanding what they shared instead
of trying to offer explanations and solutions right away. This allowed their colleagues to reflect
on their practices, leading them to build new knowledge related to their practices.
This finding was expected, since other studies have found similar results after teachers
participated in action research courses or projects, showing that for teachers it seems more
effective to learn about the reflection process when it is taught through practical application in
the classroom than when it is just presented as theory (Lebak &Tinsley, 2010; Ryan et al., 2017;
Vaughan & Burnaford, 2016). Similarly, this element came up as a result of the teachers’
participation in the action research course, in which they were immersed in a deep and
systematic reflective process. The course provided them with the opportunity to share and work
collaboratively with their classmates and encouraged them to constantly reflect on their work
through the formulation of questions. The action research course environment encouraged the
participating teachers to implement the course dynamic into their practice as teacher leaders and
to encourage their colleagues to reflect on their practices in order to improve them.
Professional development. Another aspect that emerged and that teachers were able to
incorporate into their practices is professional development, which reflects the elements of
collaboration and empowerment that characterize the action research process. During the course,
the teachers were able to learn about the importance of educating their colleagues through a
collaborative and empowerment process. This finding is not surprising because action research is
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about empowering individuals, practitioners, or in this case, teachers, so that they can identify a
particular problem, understand it, and generate solutions aimed at producing change (Koshy et
al., 2011, Meyer, 2000; Ryan, 2014; Waterman, Tillen, Dickson, & de Koning, 2001). It is also a
concept that is commonly present in definitions of action research. For example, according to
Waterman and colleagues (2001), action research is a “participatory process, is educative and
empowering, involving a dynamic approach in which problem identification, planning, action
and evaluation are interlinked” (p. 11). In addition, the action research process is collaborative in
nature, allowing action researchers to constantly collaborate with their colleagues and with the
entire educational community (Vaughan & Burnaford, 2016) while taking into consideration the
understandings and perspectives of the people involved in and affected by a particular situation
or problem (Altrichter et al., 2002; Carr & Kemmis, 1986; Vaughan & Burnaford, 2016).
The knowledge acquired led the participating teachers to perform constructivist
leadership actions that reflect how their leadership moved beyond themselves and their role. This
resulted in the participating teachers creating professional development environments in which
their colleagues could work collaboratively and empower their practices to improve their
pedagogical, content and leadership knowledge, and learn about action research in order to
become researcher teachers. As is found in the literature, these actions in which the teachers
were engaged after the course show characteristics of a constructivist leadership (Doyle, 2004;
Lambert, 2002; Moos & Huber, 2007; O'Hair & Reitzug, 1997; Stone et al., 1997). The
participating teachers found different ways to provide professional development to their
colleagues, such as study groups, group meetings, and workshops, which several authors explain
are ways that constructivist teacher leaders use to educate their colleagues (Harris & Drake,
1997; Lambert, 2002). This was an anticipated outcome because previous studies (Howe &
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Stubbs, 2003; Hunzicker, 2017; MacDonald & Weller, 2017; Smulyan, 2016) show that teachers
learn how to work collaborative with their colleagues and are capable of empowering them to
improve their educational practices by undertaking professional development initiatives when
they are involved in formal training and conduct action research projects.
This finding is the result of the teachers’ participation in the action research course, in
which they learned, in both theory and practice, the educational value of engaging in action
research, working collaboratively, and empowering leaders like them so that they could improve
their practices and grow as teacher leaders. Modeling this aspect during the course helped them
to discover multiple new ways to collaborate and empower their school colleagues. As a result,
they were able to develop professional development experiences in which all the teachers could
contribute to each other’s work and in which they had the opportunity to learn about action
research and conceptualize their action research studies collaboratively. It is evident that the
experiences in the course allowed the teachers to apply what they learned opening the space to
provide opportunities to their colleagues and empowering them to take control of their practices.
Planning and observation. Aspects of planning emerged as one of the action research
elements the teachers were able to learn about and incorporate into their practices. Planning is
actually one of the fundamental phases or elements in action research models, such as Lewin’s
action research spiral, Elliot’s action research model, O’Leary’s cycles of research, and Kemmis
and McTaggart’s action research spiral, based on Lewin’s model (Dickens & Watkins, 1999,
Koshy et al., 2011). Elements of planning are also discussed by Lee et al., (2014) who explain
that the first steps of an action research process are to determine the purpose, and establish the
rational and research questions of the study, so that the action researchers can demarcate and
focus the research process. This matches what was observed in the current study. Before the
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course, the teachers did not have a clear focus or understanding about what to observe in the
classroom or in the situations that emerged in their practices, and instead tried to study and
understand their situations in a non-systematic way. However, the action research course and the
opportunities to practice during class provided them with the knowledge to change the way they
were trying to understand different situations. The teachers were able to engage in endeavors that
are considered (Doyle, 2004; Lambert, 2002; O'Hair & Reitzug, 1997) as constructivist
leadership actions, such as planning their observations, identifying the specific problems they
wanted to learn about and using the literature to inform their practices and make decisions.
According to Cochran-Smith and Lytle (1990), action research “is an activity that is planned
rather than spontaneous” (p.3), showing the intentional nature of the process.
Other aspects of the action research process are the collection and analysis of data, which
are usually part of the observation phase in most of the action research models (Cochran-Smith,
& Lytle, 1990; Koshy et al., 2011; Lee et al., 2014). This aspect emerged during the current
study and it was one of the aspects that teachers mentioned that they were able to incorporate
into their practices. Some forms of data collection utilized by the participating teachers before
the course were students’ assessments and exams and feedback from students; however, the
teachers were looking at the data in a superficial and sporadic way without making any type of
analysis. One of the critical components that characterized the teachers’ abilities to exercise their
roles as teacher leaders was the opportunity to lead from data (Wolkenhauer et al., 2017).
Therefore, it was found that after the course, the teachers began to take constructivist leadership
actions as they created the conditions to engage their colleagues in a culture of questioning and
critiquing and in a collective process of inquiry, collecting and analyzing quantitative data from
the students’ assessments in a systematic way and as part of educational endeavors with defined
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purposes, ultimately aimed at constructing new knowledge and understanding their situations and
problems. This finding fits the characteristics of a constructivist leadership because constructivist
teacher leaders promote an inquiry process along with their colleagues, which allows them to
analyze data and use it for decision-making and the construction of new meaning (Doyle, 2004;
Harris & Drake, 1997; Lambert, 2002; Lee et al., 2014; O'Hair & Reitzug, 1997).
In addition, the course helped the teachers to realize that there are other options to
identify and understand situations and problems. The teachers were able to move beyond student
data and started to expand the type of data collected to inform their practices, including, for
example, notes from meetings, a researcher notebook to collect information about informal
conversations with colleagues, and the possibility of using surveys and journaling in the future.
The teachers collected and analyzed data from these sources in a systematic way and as part of
educational endeavors with defined purposes. This is similar to what Smeets and Ponte (2009)
found in their study, in which the teachers engaged in an action research experience were able to
promote dialogue between their colleagues, which led to new knowledge through the use of
systematic research to solve problems and develop new understandings. The findings also
illustrate that the teachers began to incorporate qualitative data, which often goes unnoticed in
the field of education because of a strong reliance on quantitative data to make decisions and
determine achievements.
These findings are the result of the teachers’ participation in the course, in which they not
only learned the theoretical aspects about planning and data collection in an action research
process, but also had the opportunity to conduct an action research study in which they
developed a plan, collected data, and made decisions based on the data collected. The teachers
conceptualized and conducted their action research studies under a collaborative and reciprocal
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process, in which all the teachers involved in the course helped each other out, listening and
providing feedback during the entire process. The knowledge developed during the course and
the collaborative environment that characterized the course led the teachers to discover multiple
new ways to collaborate with their school colleagues, providing them new experiences in which
they could learn about planning, collecting and analyzing data and the importance of making
informed decisions.
Overall Remarks
In general, the teachers were integrating some elements of the action research process,
including observation, problem identification, data collection, and reflection before the course.
However, they integrated those components in a non-systematic way to try to understand and
quickly solve the situations that emerged in their practice. In contrast, after the course, the
teachers continued integrating action research knowledge and elements identified before the
course and were able to incorporate more elements, but in a deeper, more structured, and
systematic way, which led them to become emerging action researchers. To identify the
knowledge of action research that they began to incorporate as a result of the course, the teachers
referred to the educational strategies that were used in the action research course, such as:
reflecting through the formulation of questions; fostering a collaborative environment between
the teachers by working in groups, and empowering the teachers in the course allowing them to
take control of their action research study. Including these strategies into the participating
teachers’ practices led them to transform their leadership into a reflective, collaborative and
empowering endeavor.

246

Research Question 5: How Can We Understand the Relationship Between the MTFs’
Participation in the Action Research Course and Changes in Their Conceptions and/or
Practice?
The way in which the action research course was conceptualized and implemented, and
the behavior and attitude of the instructors, contributed to change the participating teachers’
conceptions about teacher leadership and their practices as teacher leaders. The course’s teaching
and learning was an inspiring aspect for the teachers because it was different from other courses
that they had taken before. This course, different from other courses, was not about the
instructors lecturing all the time and the teachers listening to them. Instead, the instructors acted
as constructivist educators, as is shown in the literature (Harris & Drake, 1997; Lambert, 2002).
For example, the instructors encouraged the teachers to work in groups through different
assignments, tasks, experiences, and the use of questions and feedback. They also encouraged
the teachers’ personal conversations with themselves and dialogues between the teachers. These
allowed the teachers to question, investigate and reflect on their conceptions and practices as
teacher leaders and develop new knowledge.
The participating teachers were able to acquire a variety of skills and knowledge as a
result of their participation in the action research course. Their engagement in different activities
and learning opportunities was fundamental, as it allowed them to think and reflect by
themselves about their conceptions of teacher leadership and their practices as teacher leaders.
This then led them to construct new understandings and change their practices. The areas in
which changes were observed are presented below.
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Reflection
Reflection is one of the areas in which the participating teachers were able to develop
skills associated to the action research course. It was found that multiple resources contributed to
this development, including, for example, readings, classroom activities, teachers’ notes recorded
in the notebook, as well as course assignments, such as the slice of life, the photovoice, and the
development of the action research project, as shown in chapter 4. The strategies utilized by the
instructors were also fundamental. According to the findings, the instructors stimulated the
learning process with constructivist, inspiring, and challenging materials.
The readings, teachers’ notes, and assignments served as catalysts so that the teachers
could begin a personal conversation with themselves, which is key in order to initiate the
reflection process, as explained by Lambert (2002). For example, the readings were accompanied
by questions that both encouraged and allowed the teachers to immerse themselves further in the
personal conversation that they had initiated while reading, and to reflect more deeply about the
content they were reading and how it related to their practices. In addition, the assignments
selected by the instructors required the teachers to go through different phases and complete
several tasks, which encourage the teachers to engage in a deeply reflective process. For
example, in the slice of life assignment, personal conversations and reflections were encouraged
when the teachers were required to present a detailed narrative of an event that occurred in their
practice while getting rid of all inferences and to then make a reflection about that situation, as
discussed in chapter 4. In the photovoice assignment, the personal conversation and the
reflection were initiated when teachers had to think about their conceptions about teacher
leadership, select images or photographs through which they could represent their conceptions,
and then make a reflection about their conceptions and the images selected, as shown in chapter
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4. Similarly, the opportunity that the teachers had to conduct a real and authentic action research
project also allowed them to engage in a personal conversation and reflection. The teachers
conceptualized the action research project by themselves using a step by step process, meaning
that they worked in each part of the project through different phases. In each one of the phases
the teachers completed several assignments and tasks that encouraged that personal conversation
and led them to study and reflect deeply about their practices. This process allowed the teachers
to identify a real-life problem in order to investigate it and develop their action research study.
Also, the teachers’ notes were used as reference to review the concepts, assignments, and
knowledge developed, which allowed them to immerse themselves further in the personal
conversation and reflection that they had initiated during the course.
The literature shows (Fink 2003; Honebein, 1996; Olusegun 2015; Walker, 2002), that
the assignments that were selected by the instructors are considered constructivist assignments
because they led the teachers to think and develop understandings instead of promoting
memorization. In addition, according to Russell and Airasian (2012), the assignments used in the
course represent examples of performing assessments, since these types of assessments “require
students to demonstrate skill and knowledge by producing a formal product or performance”
(p.201) through the fulfillment of different tasks. As well, Russell and Airasian (2012) explain
that performing assessments is a process that is authentic, motivating, and challenging, features
that are exemplified in the assignments and activities utilized in the course. For example, by
completing the assignments, the teachers were empowered to actively construct and transform
their own knowledge because they had ownership in the development of the assignments, which
according to the literature, is an essential aspect of the constructivist paradigm to learning
(Wolkenhauer et al., 2017). The teachers did the assignments using authentic and real situations
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from their practices and based on their experiences, interests, and context. The instructors acted
as constructivist educators, instead of determining pre-established responses to the assignments.
This provided the space for teachers to conceptualize, make interpretations, and give meaning to
the learning activities of the course based on their own views and experiences. Therefore, course
assignments were a challenge for the teachers due to the high level of difficulty, particularly
because they required a deep level of thought and reflection about their practices. However, the
challenge that the teachers had to face with these assignments motivated and encouraged them to
really think about their conceptions of teacher leadership and role as teacher leaders, which
guided them ultimately in the process of redefining their conceptions and practices.
Therefore, the value of these assignments is that they served as a means for the teachers
to deconstruct their conceptions and practices, facilitating the study of each component by
separating these from their understandings and experiences and establishing a connection
between them. This allowed the teachers to reconstruct their conceptions and practices in a
different way. This finding is similar to what Samuels and Betts (2007) explain when they say
that “to realize the full potential of reflection, the reflector must deconstruct the experience to see
multiple stories and thus be able to reconstruct the story differently” (p.270). The assignments
not only led the teachers to think about their conceptions and practices as teacher leaders but also
to evaluate the assumptions behind their conceptions and practices, an essential aspect of
engaging in a reflective endeavor, according to the literature (Dewey, 1938; Schön, 1987). In
other words, course assignments allowed the teachers to self-assess their understandings and
experiences, which led them to reach a deeper level of reflection about their practices.
Another important aspect that supports the development of the reflection skills was the
dialogue between teachers and instructors. According to Samuels and Betts (2007), “dialogue has
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the potential to promote deeper levels of reflection” (p.271). The personal conversation with
themselves and the reflection process that was initiated when teachers worked individually with
the readings and assignments was strengthened by the dialogue that was promoted between the
teachers and the instructors in the classroom. Lambert (2002) explains that dialogue is “the most
elegant form of conversation” (p.71). The instructors created a constructivist classroom
environment in which the teachers were actively involved in the learning process, instead of
being passive spectators, and in which collaborative work in teams was promoted, as well as the
exchange and discussion of ideas. These aspects are characteristics of constructivist educational
environments (Huitt, 2019; Olusegun 2015), as well as the conversations, which are considered
“the major approach to constructivist change as conversations host meaning-making” (Lambert,
2002, p.64).
In order to initiate a dialogue between the teachers related to the class concepts, readings,
and assignments, the instructors encouraged the teachers to use the analytic discourse strategy,
which allows them to ask reflective questions to one another without giving advice or swapping
stories so that each teacher could reach a deep level of reflection in relation to their situations
and practice, as shown in chapter 4. With this strategy, the instructors engaged the teachers in a
process of dialogue. This was a fundamental piece of the course because in a dialogue process
“we listen, seek to understand, and hold our assumptions in the air of critique. We do not seek
decisions, actions, or justifications” (Lambert, 2002, p.71), allowing people to develop a deeper
level of reflection on which they can eventually base their decision making. For example, the
teachers worked individually in their assignments, and then in the classroom they had the
opportunity to work in groups. During these group sessions, they would explain their
assignment; meanwhile, the other teachers, using the analytic discourse strategy, initiated a
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dialogue to ask questions about the assignment. As a result of the dialogue with their colleagues,
the participating teachers were able to achieve a higher level of reflection, which led them to
gain an even deeper understanding of their conceptions and practices as teacher leaders.
The instructors, acting as facilitators, guided the teachers in their process of knowledge
development, which is a characteristic that distinguishes the constructivist educators (Brooks &
Brooks, 1993; Huitt, 2019; Tam, 2000; Walker, 2002), as demonstrated by the use of the analytic
discourse strategy to promote conversations through questioning, which helped them to achieve a
deeper dialogue with the teachers. The instructors constantly challenged the teachers with
reflective questions, encouraging them to think about how they were going to carry out their
action research studies and their practices, instead of telling them what they should think and do,
and also provided feedback about the teachers’ ideas and concerns, which helped the teachers
face their fears, reflect more about their thoughts, and develop their own knowledge. The
instructors were willing to not only provide feedback during class time, but also to be accessible
to give feedback outside of class. The instructors also integrated the use of questions and
feedback when reviewing the teachers’ assignments. For example, in the slice of life and
photovoice assignments, the professor’s comments regarding the teachers’ work reflects this
effort to provide complete feedback that would lead the participants to deepen their thoughts. To
do this, the instructors provided feedback to the teachers regarding their performance in the
assignment to comment about the assignment’s requirements and how they could use the
information presented as a starting point for their action research project. They also made
comments related to the specific situations or images shared by the teachers, and always included
several questions to help teachers further reflect about their stories and situations. Overall, the
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findings show that these teaching strategies were well received by the teachers, except in some
instances in which one of the teachers felt that the class discussions were challenging.
An additional aspect that helped the teachers were the previous and current experiences
of the instructors —specifically, one of the instructor’s experience with action research and what
action research entails. This instructor was exalted as somebody very visionary and inspirational
to the teachers in their process of developing as teacher researchers and leaders because the
professor shared his past work and experiences conducting action research projects, which
contributed to the teachers’ understanding about action research. These experiences served as a
model and guide for the teachers to identify and solve situations in their practices. Thus, the
instructor provided them with a good foundation for action research, guided them in the process
of incorporating the knowledge developed into their practices, and engaged them in a reflective
process to understand and improve their practices. On the other hand, having a second instructor
in the classroom who was an active teacher in the same school district as the participating
teachers seems to have been helpful because this person was knowledgeable about the current
school scenario.
The reflective process in which teachers were engaged during the course led them to
make changes in their practices because they transformed themselves into reflective teacher
leaders who act as facilitators and mentors, a characteristic of constructivist teacher leaders
(Lambert, 2002; Race, 2006; Stone et al., 1997). As a result of the course, teachers became
effective and analytical practitioners, as demonstrated by their capacity to reflect on how they are
exercising their leadership. Because of this process, they also realized that they were putting
themselves above their colleagues and were assuming all the control during the meetings, thus
not empowering them as expected from a constructivist leader. However, the experiences in the
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course led them to reflect about their educational practice, look at what they had done, and find
ways to change and show up differently. These results clearly suggest that the course led them to
think outside the box and understand that they need to be mindful of their biases, as well as act as
facilitators for their colleagues and working in collaboration with them, sharing educational ideas
and strategies, while allowing them to contribute with their expertise and finding ways to
empower them in their teaching and leadership practice.
Similar to the findings of Howe and Stubbs (2003), the course led the participating
teachers through a development process because they participated in new, different, and
challenging experiences, which caused cognitive disequilibrium. However, the collaborative and
reflective environment that was promoted in the course provided the teachers with the tools and
support that they needed to build new structures, develop new knowledge, and reestablish the
equilibrium. The dialogue promoted during the course through the use of questions and feedback
allowed the teachers to reach deeper and richer levels of reflection. This led the teachers to not
only make descriptions about their experiences, but also to become immersed in a deep analysis
that allowed them to deconstruct their understandings and the events that happened in their
practices. As a result, they created new meanings and conducted new actions in their practices as
teacher leaders. These findings illustrate that the course instructors not only taught the teachers
the importance of reflecting in theory, but also through real and authentic experiences. They
engaged the teachers in a collaborative and systematic reﬂection that allowed them to critique
their conceptions and practices, develop knowledge, and become agents of change.
Collaboration
Another element that allowed the participating teachers to change their conceptions and
practices as teacher leaders was the opportunity that they had to work in groups with their
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colleagues. In addition, the collaborative and interactive environment that was promoted through
dialogue, questions, feedback, and an exchange of information contributed to the development of
an educational community among the teachers.
The findings show that teacher leaders typically, do not have the time or the space to talk
with other teacher leaders. Therefore, the participating teachers had few opportunities to
participate in a reciprocal process with other teacher leaders before the course. However, the
course instructors created an inviting environment for the development of ideas, allowing the
teachers to understand their practices together. Accordingly, the teachers had the space to put
aside their busy practices so that they could engage in a reflective dialogue with their colleagues.
This eventually led them to understand themselves and their practices, as well as their
colleagues’ practices and situations. These meaningful collaborative experiences with their
colleagues allowed the teachers to expand their experiences by having the opportunity to talk
with other teacher leaders who they did not know before, who were experts in different
curriculum areas, and who exercised their leadership from different positions and scenarios. This
diversity of educators allowed these teachers to detach themselves from their expertise,
conceptions, and leadership and taught them to participate in an environment in which each
teacher is essential, has something to contribute, and in which everyone can learn from each
other. Therefore, this experience of working in groups during the course helped the teachers to
move outside themselves, distinguish their perceptions from those of their colleagues, practice
empathy, and hear the comments and understandings of their colleagues, which led them to
accept, value, and learn from each person’s differences —all elements that are considered by
Lambert (2002) to be prerequisites for engaging in a reciprocal process.
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According to CSTP (2009), when teachers have the opportunity to share with a diversity
of teachers who have different experiences and intentions, they learn to “value different ideas,
approaches, and values that move the work forward and offer more diverse and inclusive
outcomes” (p.2). This type of environment contributed to the development of a respectful
relationship among the teachers, strengthening their union and keeping them together and
engaged throughout the course. Smulyan (2016) stressed “that collaboration alone may not be
enough; collaboration must be grounded in a mutual respect for teachers’ professionalism”
(p.21). This group of teachers began to perform constructivist leadership actions similar to others
found in the literature (Doyle, 2004; Lambert, 2002; Leblanc & Shelton, 1997; O'Hair &
Reitzug, 1997), as demonstrated by their commitment to contribute with their colleagues and to
develop a positive relationship with them, which was framed in equity, honesty, trust, and a
shared purpose. This allowed them to develop a trusting environment that strengthened their
relationship.
The teachers were able to develop a reciprocal relationship among themselves as a result
of all the opportunities, experiences, and the time spent together as they were developing
meaning collaboratively. This reciprocal relationship and the dialogue that the teachers were
engaged in during the course led them to realize that other colleagues were having situations
similar to theirs. This process helped them learn about the different stories and situations that
their colleagues were experiencing. The diversity that characterized the group of teachers
allowed them to expand their knowledge and become familiar with other contexts and ways to
make changes, and consequently, to be more open to multiple scenarios and viewpoints.
In addition, the reciprocal relationship and the dialogue encouraged the teachers to
develop knowledge about action research together and to conceptualize their action research
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project collaboratively. According to Lambert (2002), in a constructivist leadership, “the
educational community is considered the medium for meaning-making, for human growth and
development” (p.49). The dialogue process was very valuable for the teachers because it was a
means to discuss the concepts and assignments and talk about how to implement in their
practices the methodologies and strategies they learned in the course. The findings also show
that, for these teachers, the opportunity to learn about and see first-hand the action research
projects that their colleagues were conducting and the situations and achievements that they were
having in their practice was an inspirational element for them, and helped them to face their fears
and realize that if others are implementing, for instance, a specific plan or strategy, they can also
do the same. This encouraged these teachers to feel empowered and gain ownership of their
learning process. Therefore, the interactions with the understandings, views, and experiences of
their colleagues helped these teachers to construct of new meanings and encouraged them to
engage in new experiences.
It was found that as a result of the collaborative and reciprocal relationship that the
teachers developed in the course, they began to realize that teacher leaders do not need to have a
formal leadership position to be teacher leaders and generate change, and that everyone in the
school community can be a leader. This aspect is in line with several authors (Doyle, 2004;
Lambert, 2002; O'Hair & Reitzug, 1997), who explained that teacher leaders need to first
understand that any person can become a leader and develop a shared leadership with the
members of the school community. This understanding, along with the opportunity that teachers
had to participate in a course in which the instructors provided them with time and space to share
and discuss their ideas and experiences, led this group of teachers start integrating this type of
practice during different activities with their colleagues in their schools. This demonstrates that
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the teachers began to incorporate constructivist actions into their practices, similar to the ones
found in the literature (Doyle, 2004; Lambert 2002; Moos & Huber, 2007; O'Hair & Reitzug,
1997).
For example, the teachers began to promote a shared leadership during the meetings
because they integrated collaborative discussions, providing their colleagues with the
opportunity to contribute with their knowledge and experiences so that their voices could be
heard. As well, the learning activities conducted in the course, which required an active
participation and engagement from the teachers, encouraged the participating teachers to
integrate activities that allowed them to empower their colleagues by giving them more authority
in their learning process. In addition, the group work and the dialogue promoted in the course
helped these teachers to see the value of listening other colleagues’ ideas and to be open and
willing to learning from them. Ultimately, the way in which the class discussions were developed
and managed in the course allowed them to learn how to engage people in a dialogue process and
promote and maintain a good discussion atmosphere.
Similar to what is found in the literature (Furtado & Anderson, 2012; Lebak & Tinsley,
2010; Ryan et al., 2017; Smulyan, 2016), the opportunity that the participating teachers had of
working in groups during the conceptualization and implementation of their action research
project impacted their understandings and practice, providing them opportunities for
collaboration, inquiry, and reflection about their action research projects, their projects’ findings,
and their practices and development as teacher leaders. Working in groups allowed the teachers
to see their classmates as role models and value and learn from the work they do. It also led them
to take risks and to share knowledge and experiences to positively impact each other’s learning,
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which encouraged them to begin to make constructivist changes in their practices as teacher
leaders, and to see the teacher leadership development as a learning experience.
Research
The main goal of the course was to introduce action research as a form of self-reflective,
systematic inquiry by practitioners regarding their own practice. Accordingly, this section
illustrates that the opportunity that the teachers had to learn about the value of using research to
obtain a deep understanding of educational practices allowed them to change their conceptions of
teacher leadership and their practice as teacher leaders. The knowledge about action research that
the teachers developed through the readings, assignments, the conceptualization and
implementation of their action research project, and the dialogue with themselves, their
colleagues and the instructors, led them to become teacher researchers. The results demonstrate
that the participating teachers began to conduct constructivist actions because they started to
engage in a culture of inquiry and critique, allowing them to reconstruct their previous
understandings and build new meanings.
The teachers’ approach to situations and problems prior to the action research course had
a lack of structure —in other words, it was not systematic. However, during the course, the
teachers realized that research studies can take place in the educational arena, the same way
research is conducted for scientific purposes. This realization helped them to understand the
importance of becoming researchers in order to implement changes in different ways and to use
research data to support whether a change is effective or not. It was also found that the action
research course helped the teachers to understand the importance of determining a focus of study
and a goal, instead of trying to look at every aspect of a problem or situation, as well as studying
the specific situation for a considerable amount of time in order to really understand it. The
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results also demonstrate that the teachers learned that action research is a continuous effort that is
never finished because it keeps evolving through different cycles of inquiry. As a result, teachers
recognized the importance of using the findings of the action research studies they conducted in
the course to continue implementing changes throughout further action research cycles.
The findings also clearly suggest that the experience of conceptualizing and conducting a
real action research study during the course was fundamental for teachers to learn about the
importance of reviewing the literature and using different methods of data collection as part of
the process. This was essential for them to understand their situations deeply, make appropriate
decisions, and change their conceptions of teacher leadership and their practice as teacher
leaders. In addition, the teachers were able to start leading their colleagues using the literature,
which has been seen in previous studies (Wolkenhauer et al., 2017), by studying the literature to
inform and make changes to their practices and their colleagues’ practices, by adopting new
strategies and by making informed decisions based on the literature. This finding indicates that
the teachers learned to value the preexisting knowledge base and started making connections
between their action research studies and the work already published by others, as well as using
the literature to guide their practices and the practices of their colleagues to be able to influence
the student learning process.
Among other resources, it was also found that learning about methods of data collection
in order to understand the situations that arise in their practice was also fundamental. Before the
course, the teachers were trying to understand and analyze their situations and problems using
their observations, perceptions, and interpretations of the situations and implemented the data
collection methods that they felt could be the best option to solve the problem. However, the
results of the study provide evidence that the course encouraged the teachers to explore several
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methods of data collection to learn about their situations and make decisions based on data
instead of relying on their perceptions and feelings. For example, during the course, the teachers
learned about quantitative methods of data collection such as surveys and tests, which teachers
used to make pre- and post-comparisons of students’ work and understanding. Teachers also
learned about qualitative methods, and the findings showed that they were able to understand the
importance of using other types of data beyond numbers. For example, during the course, the
teachers learned about observations and the observation protocol as a data collection instrument.
As a result, it is important to note that the teachers felt empowered to express their ideas and
promote changes because they began using research data that supported the changes that they
were proposing.
The knowledge developed as a result of learning about methods of data collection led the
teachers to lead with data as they began to incorporate and use different methods of data
collection to inform and make decisions in their practices. Wolkenhauer and colleagues (2017)
found similar results explaining that “when teacher research is coupled with teacher leadership,
looking carefully and critically at multiple forms of data becomes a part of teacher leadership,
and the direction teacher leadership takes is also informed by data” (p.128). This is an important
finding because the teachers not only were able to learn about data collection methods but also
began to apply the knowledge acquired. For example, some of the data collection activities in
which the teachers were involved include the administration of pre-post surveys and observations
using observation protocols and strategies.
The results of the study also show that the opportunity the teachers had to conduct a real
action research study led them to turn concerns and problems into questions that could be
investigated. This knowledge and the collaborative environment in which the teachers were
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involved stimulated their willingness to share their knowledge about action research with their
colleagues. As a result, these teachers began to collaborate and engage their colleagues in the
process of identifying and investigating problems or situations in their practice so that they could
begin using data to make informed decisions that would help them to improve their practices and
the instructional process. This demonstrates that the teachers gained the ability to engage their
school colleagues in a shared inquiry because they started coaching and mentoring them through
a meaning-making process. As part of this process, the teachers began to identify and solve
problems collaboratively, an aspect that according to Lambert (2002) is a characteristic of
constructivist teacher leaders.
Overall, the results of the study show that learning about action research and applying
that knowledge contributed to the teachers developing leadership skills, as demonstrated by the
educational changes they began to make in their schools, because the teacher began to create an
educational self-critical community with their school colleagues which promoted dialogue,
discussion, and generation of knowledge in a systematic way. Thus, they began to make
contributions aimed at improving the teaching and learning process in their entire school. The
opportunity that teachers had to participate in an action research experience led them to become
knowledge developers, which at the same time, allowed them to reflect about and change their
conceptions and practices as teacher leaders.
Overall Remarks
The findings of this study suggest that acquiring only theoretical knowledge about action
research as part of a course is not enough and that there are other critical elements that play an
essential role in learning about action research (see Figure 12). For instance, in this study, the
conceptualization and implementation of a course under a constructivist paradigm to learning,
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including the educational experiences, teaching strategies, and the instructors’ modeling how to
apply the knowledge, helped the teachers to learn about action research and to become emerging
researchers and constructivist teacher leaders. To learn about action research, a hands-on
approach is necessary, and a course about action research needs to model that. Accordingly, this
type of course should be designed with a constructivist lens in order to allow learners to take an
active role and control their learning process so that they are able to construct knowledge and
meaning from what they experiment.

Figure 12. How Teachers Learn about Action Research

An important element found is the assignment of inspiring and challenging literature,
accompanied by reflective questions. The purpose of these questions is to help teachers go
beyond just looking for definitions or superficial details when they read. Instead, the questions
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should guide and motivate the learners to initiate a personal conversation with themselves that
leads them to think and reflect deeply about the content of the articles and to relate that content
to their practices. Another fundamental element that emerged in this study is the need to
implement constructivist educational experiences and assignments that encourage learners to
continue the personal conversation with themselves, encouraging them to reflect and apply what
they are learning. The emphasis should be on the use of performing assessments, as this type of
assessment allows learners to demonstrate their understandings of the content by performing a
task or creating a product rather than selecting a response. These hands-on activities are a means
to apply what they are learning. It is also useful to supplement these tasks with reflective
questions to encourage a reflection process.
Providing opportunities for learners to interact and collaborate with their classmates and
engage with them in an action research process is another element that emerged as a key aspect.
Therefore, an action research course may promote an educational environment in which the
learners can work in groups collaboratively and help each other to develop knowledge. It is also
important that they support each other in the conceptualization of an action research project. This
collaboration and learning process should promote a reflective dialogue among learners. One
way in which this can be done is by using the analytic discourse strategy, which is based on the
use of questions to stimulate the reflection process. The use of this strategy by the instructors to
establish a dialogue with the teachers was another element that came up, suggesting that it is
important for the instructors to assume an active role by facilitating and guiding the learning
process and stimulating a meaningful dialogue through reflective questions so that the leaners
can reflect deeply about their ideas and actions. In addition, the instructors should share their
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experiences conducting action research with the learners and provide them constant oral and
written feedback to help the learners improve their work and knowledge.
The educational practices in an action research course and any action research project
must be focused on real situations, contexts, and experiences relevant to the learners so that they
can apply the theoretical concepts that they are learning. An action research project should
include opportunities to practice reflection, collaboration, planning and observation through the
entire process. Therefore, a course in action research should encourage and empower the learners
to develop an action research study based on their interests, needs and context and provide
sufficient time to implement the research study. As a result of experiencing action research in a
real and authentic way, the learners could empower their learning and leadership practices,
which will help them to find their own voice and begin to make changes.
Orientations, Purposes, and Reflection Framework
Overall changes were observed in the location of the teachers in each of the dimensions
of the OPR framework, that is, type of reflection, theoretical orientation, and purposes of action
research (Rearick & Feldman, 1999), related to their conceptions of teacher leadership, their selfperceptions as teacher leaders, their goals related to the school community members, their
knowledge about action research, and their practices. The teachers were placed as a group in the
spatial continuum based on the characteristics displayed before and after the course.
Type of reflection dimension. Before the course, the teachers’ conceptions of teacher
leadership, self-perceptions as teacher leaders, goals related to the school community members,
and knowledge about action research showed a limited or poor understanding and inclusion of
the reflection process. The teachers’ conceptions were limited to theoretically defining the
concept of teacher leadership. Likewise, the teachers’ self-perceptions as teacher leaders were
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limited to just performing their respective roles without looking further than that to learn new
ideas and develop new knowledge that would allow them to have an impact on themselves,
others, and the school context. As well, the teachers’ goals were mostly defined by their concerns
about the school community members (students, colleagues, school principal, school district and
parents), for instance, seeking ways to help and make contributions. Finally, the teachers’
knowledge and application of action research was limited to finding quick solutions, without a
systematic approach to improve the students’ educational experiences and academic
performance.
The characteristics found did not show elements related to any of the levels of the
reflection dimension before the course. Therefore, the teachers could not be positioned at any
level. After the course, however, it was found that the teachers were able to become reflective
teacher leaders, showing elements of the autobiographical and collaborative levels. The elements
found at the autobiographical level include the teachers as the main focus of the reflective
process. The teachers were thinking and reflecting about their conceptions, self-perceptions,
goals, knowledge, and practices, which allowed them to begin a personal conversation with
themselves. Having this conversation led them to engage in an introspection process in order to
understand and explain the relationship between their inner state and their actions. The reflection
process was stimulated by constructivist, inspiring, and challenging materials, assignments, and
strategies utilized by the course instructors. Discussions between the teachers and instructors
contributed as well. This process led the teachers to realize that in many instances they were not
reflecting or that they had poor reflective practices, and to question and critique the way in which
they were solving problems before the course. Engaging in a reflective process led the teachers
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to identify new actions, reflected in the changes made to their conceptions, self-perceptions,
goals, knowledge and practices, as evidenced by the findings.
After the course, the group of teachers also displayed many of the characteristics of the
collaborative level. They moved beyond themselves and their immediate context to expand their
impact, for example, by being aware of others, creating a collaborative environment where they
were acting as role models and mentors for others; being open to taking into consideration and
including the needs, perspectives, and expertise of other people; being willing to learn from
them; studying the context in which others are immersed; and teaching and guiding others to
reflect on their practices so that together they could understand the situations that emerged in
their practices and take action to implement new ideas.
Teachers were also able to learn that when they engage in action research they can
analyze and interpret the data through a reflective process, and that this allows them to
understand and give meaning to their practices and the practices of those with whom they
interact. This also prompts them to encourage their colleagues to also conduct action research.
As a result, the teachers began to study the context in which their students are immersed,
allowing them to ask questions and reflect about different situations, to understand and find
appropriate solutions to those situations and create a responsive educational environment to help
their students develop knowledge. In addition, the participating teachers went beyond their
classroom to find ways in which they could influence the practices of all school members and
beyond their school community in order to impact the teaching and learning process of other
school communities.
For example, the teachers showed greater openness to understanding the practices and
situations of their colleagues in the school and school district by questioning, reflecting, and
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working collaboratively with them in order to gain a deeper understanding of their educational
experiences. The participating teachers were able to share their knowledge and experiences with
their colleagues. The teachers used questioning as a strategy to engage their colleagues in a
dialogue process that helped them to develop a complete understanding of their situations
through reflection, including their perspectives, expertise, and needs, and teaching and guiding
their colleagues to reflect on their practices within an interpersonal context. Thus, they helped
their colleagues learn about several educational topics and action research, and empowered them
to engage in action research. In addition, teachers gave ongoing feedback and monitored the
educational and professional development of their colleagues in the school and empowered them
by giving them more authority in their learning process so they could take more control of their
growth and development. They also became active participants in their colleagues’ practices in
order to support their development as teacher leaders.
The participating teachers also showed that they moved beyond themselves to collaborate
more actively with the school principal and the school district, for instance, promoting changes,
helping, collaborating and contributing with the professional growth of their colleagues in the
school and school district, and improving the teaching and learning process at the school and
district level. The teachers also helped parents to develop an understanding about educational
information and concepts so that they could empower their children’s learning. Based on these
characteristics, after the course, the teachers were positioned at the collaborative level.
Theoretical orientation dimension. The teachers’ conceptions, self-perceptions, goals,
knowledge and practices before the course, displayed some elements of the technical, practical,
and emancipatory level of this dimension. At the technical level, the findings reflect the teachers’
interest in controlling and managing the educational environment and procedures through rule268

following action, without allowing the voice of other teachers to be heard and without allowing
other teachers that did not have a formal leadership position to develop and act as teacher leaders
and contribute with their expertise. They also showed interest in contributing to achieving the
goals of the school and the school district through actions based on following established rules.
Additional characteristics of the technical level present in the teachers’ practices included
observation and identification of educational situations or problems. The teachers were also
trying to develop knowledge by using the students’ assessments scores as their data source, but
they were not doing any type of analysis with the scores.
At the practical level, the findings reveal teachers’ awareness of their colleagues in their
department, school administration, school district, and students. Specifically, regarding the
teachers’ awareness of their colleagues in the department, they expressed the intention to
contribute to their professional development. Meanwhile, the teachers’ awareness of their school
principal reflects their intention to assist in the achievement of the administrative and academic
goals, and the teachers’ awareness of their school district reflects their intention to support them
in improving the teaching and learning process at the district level. In addition, the teachers’
awareness of their students was more focused on helping them to develop a significant
understanding and application of the concepts learned, understanding the situations in which they
and their students were involved, and taking into consideration the feedback from students, even
when they were not recording or analyzing the feedback. All these are indicators of the practical
level, because their actions were related to their interactions with the students.
However, the integration of these actions occurred in a sporadic and non-systematic way
to try to understand and quickly solve the situations that emerged in their daily practice, instead
of integrating them in a structured and systematic way. Although the teachers had the intent to
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generate knowledge using the empirical-analytic sciences by analyzing data from the students’
assessments, they were not collecting this data as part of an action research process, nor as part
of an educational endeavor with defined purposes. The findings also reflect elements of the
emancipatory level in the teachers’ conceptions, as demonstrated by their refusal to accept the
educational procedures as they have been imposed. They were questioning and looking for ways
to modify those procedures through self-reflection, and to have more autonomy on what they do.
Based on these characteristics the teachers were positioned between the technical and practical
level, showing some elements of the emancipatory level before the course.
With the new experiences and knowledge acquired during the course, the teachers’
knowledge of action research increased, as evidenced by the additional characteristics found
related to this dimension. Specifically, changes were observed at the technical level. Although
the data collection and analysis process using data from students’ exams was not part of a formal
action research study, those processes were part of educational endeavors with defined purposes,
demonstrating that the teachers started collecting data with a purpose and in a more systematic
way. In addition, the use of the data collected was focused on developing understanding and
providing explanations through practical applications, something that did not happen before the
course. Despite these changes, the findings show that some of the elements of the technical level
that were present before the course remained after the course. Specifically, the teachers
continued to be show an interest in helping both the school and district achieve their goals;
however, they did not appear to have the intention of questioning those goals in order to improve
or change them.
With the new experiences and knowledge acquired during the course, new findings
emerged, showing other characteristics of this dimension, demonstrating the teachers’ evolution.

270

Specifically, at the practical level, teachers were capable to make sense of different situations, as
evidenced by their actions and interactions with others. For instance, the teachers identified
actions that would allow them to understand their practices and the context in which the students
were immersed in order to create an educational environment conducive to learning in which the
students could develop scientific knowledge. In addition, they identified actions that would allow
them to be models, facilitators, and mentors for their colleagues in their department and beyond
their department and school, and, in collaboration with their colleagues, to understand the
context, environment, and practices in which they were involved. The participating teachers
began to contribute to their colleagues’ professional development by sharing with them their
educational experiences, understandings, and knowledge, and teaching and guiding them to
reflect on their practices, working collaboratively with them, and encouraging them to work with
alongside other teachers.
The teachers were willing to learn from their colleagues and were able to consider and
include their colleagues’ needs, interests, perspectives, and expertise using the observation
process, as well as taking notes from their meetings and conversations in an attempt to infuse the
teaching and learning processes with meaning and to impact the experiences occurring inside
their colleagues’ classrooms and beyond. Because the teachers were able to realize that when
they engage in action research they can interact and act within the environment, they were able
to start developing and implementing collaborative professional development experiences, such
as study groups and trainings, to teach others about action research so that they could engage in
this type of inquiry and develop an understanding of the situations that emerge in their practices.
Furthermore, the participating teachers were capable to assist the school principal in interacting
and acting within the school environment in order to make changes in the school, as well as have
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an impact on the professional development opportunities of their colleagues. They also became
better able to support the school district more actively by interacting and acting within the
district environment to support their colleagues’ professional development, and by making
changes to the teaching and learning of science at the district level. Likewise, they were also able
to collaborate more actively with the parents, interacting and taking action in order to develop a
collaborative partnership with them.
Regarding the emancipatory level, it was found that, through the course and the
conceptualization of the action research project, the teachers were embracing empowerment
because they became more self-determined and confident about what they could do to improve
their practices. For example, they started taking more control and ownership of their learning
process and professional practices, which helped them to develop as teacher leaders. In addition,
the participating teachers reaffirmed that they refused to accept the educational procedures as
they have been imposed and that they question and look for ways to modify those procedures
through self-reflection, seeking more autonomy in what they do. Additionally, their actions
regarding their colleagues—sharing the action research knowledge acquired in the course,
providing them with tools, resources and constant feedback, and developing an environment that
promotes decision making—is evidence that they were trying to empower their colleagues so
that they could take control of their own practices as well as their professional growth and
development. They also sought to provide parents with the tools and resources needed to
empower their children’s learning and education. Based on these characteristics, the teachers
were positioned at the practical level after the course, showing some elements of the
emancipatory level.
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Purposes of the action research dimension. Before the course, the teachers’
conceptions, goals, knowledge, and practices show that the teachers were concerned about the
school community members and mentioned ways to support them. Specifically, they mentioned
working collaboratively with them, making changes that influence them, and looking for ways to
encourage and empower them to implement changes. The teachers also recognized the need to
keep up with the current educational research literature. They also became familiar with the
importance and impact of some elements of the action research process and its usefulness in
learning about their teaching and learning practices to be able to improve them. However, their
understanding of these elements was mostly theoretical as the teachers did not have a systematic
way to take specific actions. For these reasons, the teachers could not be positioned at any level
of this dimension before the course.
In contrast, after the course, it was found that the teachers’ conceptions, perceptions,
goals, knowledge, and practices displayed elements of the professional and personal level of this
dimension. The teachers were able to get involved in professional actions, such as constantly
learning, reflecting, and being role models, working collaboratively, sharing knowledge, and
contributing to the professional development of their colleagues at both the school and district
level. They were also able to improve the teaching and learning of science at the school and
district level, develop a collaborative partnership with parents, and understand and study the
context in which the school community members are immersed.
These teachers also considered and integrated the needs, perspectives, ideas and expertise
of their colleagues; were willing to learn from them; provided ongoing feedback to them,
monitored their educational and growth process, and provided them with opportunities to
develop their leadership skills. It is also evident that the teachers started to incorporate action
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research elements into their practices. They were not only capable of recognizing elements of
action research but also of taking action. Among the action research elements identified are the
impact of the reflection process and engagement in collaborative action research. The teachers
also became better able to turn problems into questions that they can investigate, narrow down
and define a purpose, study a specific situation for a considerable amount of time, review the
literature, use different methods to collect and analyze data, and learn about the importance of
continuing to implement changes through different action research cycles. The impact of the
empowerment process was also noticed. These actions position the teachers at the personal level,
since they learned about and became aware of their practices and the practices of others, and
looked for ways to address situations and improve academic practices and student learning.
Based on the characteristics identified, the teachers were positioned at the personal level of the
dimension after the course.
Conclusion
Action research provides teachers with mechanisms to construct new knowledge, which
helps them cultivate the main characteristics that distinguish a constructivist teacher leader. It
also provides them with the tools to be able to develop and/or improve their leadership practices.
When teacher leaders incorporate action research in their leadership practice, they tend to move
from a conventional paradigm of leadership to a constructivist paradigm one. The findings of this
study showed this transition in the leadership practices of the teachers as a result of their
participation in the action research course. The findings also provide evidence about the ways in
which the action research course contributed to the development/improvement of the teachers’
conceptions of leadership and of their practice as teacher leaders. Among the factors that were
found to contribute to the teacher’s development and learning are the teaching strategies utilized
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in the course and the course dynamics. Given that this course was delivered in a non-traditional
way, the teachers were constantly active participants instead of being passive consumers. This
active participation provided the teachers with opportunities to apply what they were learning
and to acquire skills necessary to conduct action research.
The main areas in which the teachers were able to develop knowledge are reflection,
collaboration, and the action research process. The teachers not only learned about the
importance of reflection and how to reflect, but they were also immersed in different educational
experiences in which a systematic and critical cycle of reflection was employed and which led
them to improve and become reflective teacher leaders. The immersion in the reflective process
allowed the teachers to examine their practices as teacher leaders and develop an understanding
of their practices and the contexts in which their practices take place. This ultimately helped
them to realize that there were inconsistencies between their conceptions, understandings, and
practices. These demonstrates that they acquired characteristics of a constructivist teacher leader.
As a result of the reflection process, the teachers identified patterns of behavior in their
actions that were not allowing them to empower themselves and take control of their practices.
These patterns of behavior were also preventing the teachers from empowering and collaborating
with their school community members, considering their needs and expertise and receiving
feedback from them. This behavior that was oppressing and minimizing the contributions of the
school community members—and which demonstrated that this group of teachers were
practicing a conventional leadership—changed as a result of the teachers’ engagement in the
reflective process and after learning that action research is a collaborative and empowerment
process. This understanding led the teachers to link their reflections with action. Therefore, the
teachers began to conduct constructivist leadership acts within their practices, the practices of
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their school community members, and within the contexts and systems in which their practices
were conducted. However, they did not seek to engage in actions that allowed them to achieve
other emancipatory advances, which was expected considering that these teachers are emerging
action researchers. The teachers also changed the power interactions that used to characterize
their relationship with their colleagues, promoting a shared leadership.
The development of the action research knowledge and an improvement in the teachers’
practices are also a result of what the teachers learned during the course. While I found that the
teachers were integrating some action research elements into their practices before the course,
there was no intentional action research process at that time. However, learning about action
research and having the opportunity to conduct a real and authentic action research project in a
collaborative way allowed them to modify their practices to a certain extent. It is not surprising
that they were not yet showing a fully developed skill set after the course, considering that the
course only lasted one semester and conducting action research requires multiple skills that can
only be mastered in time. Nevertheless, as part of educational endeavours, the teachers began to
incorporate a systematic process to investigate and address the problems or situations that occur
in their practice and make decisions driven by data, demonstrating their evolution towards a
constructivist leadership.
Apart from the course content, the teaching strategies to which the teachers were exposed
during the course supported their learning about action research. In addition, the way the course
was delivered, which involved a departure from the traditional lecture, as it was conceptualized
and implemented under a constructivist paradigm to learning, seems to have influenced the
learning process. The instructors created a constructivist environment that was characterized by
collaborative group work and by challenging educational experiences that required an active
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participation of the teachers in order to acquire knowledge. The strategies utilized in the course
not only allowed the teachers to learn about the theoretical aspects of action research, but also
motivated and encouraged them to apply that knowledge through a variety of activities
conducted by the instructors. The dynamics present in those activities set the example for them to
guide the application of the new knowledge to their practices and to realize what needed to be
modified. This helped the teachers to evolve from a conventional to a constructivist leadership,
which led them to change their conceptions about teacher leadership and their practices as
teacher leaders.
It was also found that multiple resources contributed to the development of this group of
teachers as reflective teacher leaders. The constructivist assignments selected by the instructors
stimulated the learning process and their engagement in a deeply reflective process, since these
assignments were designed for teachers to demonstrate their knowledge by developing a formal
product as a result of different phases. The use of reflective questions related to the readings and
assignments also encouraged the teachers to become deeply involved in the personal
conversation with themselves and in the reflection process. This was strengthened by the
dialogue that was promoted between the teachers and the instructors in the classroom. This
dialogue was prompted using the analytic discourse strategy. This strategy was fundamental to
engage the teachers in the reflective process, allowing them to think deeply about their actions.
The assignments and the use of reflective questions were of great value, helping the teachers to
think about their conceptions and practices and the assumptions behind these, which is an
essential aspect to achieve a deep reflective process. The collaborative interactions that occurred
in the classroom supported the development of an educational community among the teachers,
where they were able to learn by themselves about how to collaborate and empower their
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colleagues. Furthermore, the dialogue with the instructors allowed the participating teachers to
empower their learning and leadership practices because the instructors acted as facilitators for
the teachers and guided them in their process of knowledge development through the use of
questions, feedback and sharing their experiences regarding action research. These experiences
served as a model and guide for the teachers to identify and solve situations in their practices. It
also helped them to reflect more about their thoughts and develop their own knowledge.
The teachers also learned about the different elements that are part of an action research
process. However, this learning transcended beyond the simple memorization and theoretical
knowledge about what action research entails, as the instructors encouraged the teachers to
develop an action research study. In this process, the instructors gave the teachers ownership of
their learning process, empowering them to conceptualize their action research study based on
their interests, needs, and context, and to conduct their study in their practices. This was an
essential element because the teachers acted as real researchers, which allowed them to really put
their knowledge into practice. The opportunity the teachers had to conceptualize and conduct a
real and authentic action research study during the course was a fundamental piece for teachers
to learn about action research.
In summary, before the course, it was clear that there was inconsistency between the
teachers’ leadership conceptions and their practices, demonstrating that even when teachers may
have constructivist theoretical knowledge about teacher leadership, they do not necessarily have
the capacity to translate that knowledge into their practices. However, there was a shift after the
course. Although their conceptions of teacher leadership remained about the same in terms of the
constructivist characteristics observed, teachers were able to modify their practices by moving
toward constructivist practices. This demonstrates the fundamental role of providing teacher
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leaders professional development experiences that help them to identify the inconsistencies
between their conceptions and their practices in order to reach alignment between them.
Throughout the course, teachers were able to acquire action research knowledge, learn
strategies to put that knowledge into practice, and experience educational activities that allowed
the teachers to realize that the way in which they were reflecting, collaborating and investigating
before the course was not consistent with a constructivist teacher leadership. The educational
experiences that occurred in the course helped the teachers to reach a better alignment between
their conceptions and their practices, allowing the teachers to move their conventional leadership
practices closer to a constructivist leadership practice. This finding provides evidence that an
education about action research must be based in action, should empower the learners to
transform their understandings and should guide them to gain the courage to change their
practices, help others to change their practices, and engage in constructivist actions that lead
them to change educational procedures.
Implications for Practice
The findings of this study evidence that an education in action research contributes to
changing or improving teacher leaders’ conceptions of leadership and their practices as teacher
leaders so that they can become constructivist teacher leaders and emerging teacher researchers.
Therefore, this study provides important information that could be used to improve or develop
programs aimed at educating pre-service and in-service teachers, for example, teacher
preparation programs and graduate programs in higher education institutions, professional
development for teachers at the school and district levels, and professional development
programs for teacher leaders in universities and other public and private institutions, among
others.
279

The findings also suggest that these programs should consider including an action
research component based on the constructivist paradigm to learning as part of their curriculum
that includes the following elements: literature review; educational experiences and assignments
that encourage teachers to think, reflect, develop, and apply what they are learning; a learning
environment in which the instructors assume an active role as facilitators to guide other teachers
and provide them with ongoing feedback; opportunities for teachers to interact and collaborate
with their classmates and engage with them in an action research process; opportunities to
promote a personal conversation and a dialogue among the teachers and instructors stimulated by
the use of reflective questions; and opportunities for teachers to develop an action research study
based on their interests, needs, and educational context with sufficient time to conduct their
study. The engagement in an action research education with these characteristics will foster the
development of a cadre of teacher leaders who will be empowered to take control of their
practices, engage in constructivist actions to empower their school community members, and
begin to change their practices and the educational context in which those practices occurs.
Implications for Research
The characteristics of constructivist leadership are in alignment with what is needed to
conduct action research. Before the course, the teachers of this study were guided by a
conventional leadership, limiting their actions to just fulfilling the functions inherent to their
formal leadership position. Based on this study, for teacher leaders to be able to evolve from a
conventional leadership to a constructivist leadership, adopting actions that can produce a deep
understanding of the problems they face, it is necessary for the teachers to actively engage in
reflection, collaboration, and research. It is also important to use different methods of data
collection when investigating the contributions of action research courses to identify
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inconsistencies between the teacher’s conceptions of leadership and their practices as teacher
leaders. The findings of this study, in which an interview and analysis of documents were
utilized as methods of data collection, suggest that using different sources of information similar
to the ones in this study, in addition to follow-up interviews with teachers, observations of the
teachers’ daily practices, and interviews with the teachers’ colleagues and other school
community members, could provide sufficient information to understand the reasons that could
led to inconsistencies between the teachers’ conceptions of teacher leadership and their practices.
The findings also suggest that using a retrospective interview is an appropriate strategy to
learn about the changes that teachers experienced, as this approach allows the participants to
compare what is currently happening to what occurred a while ago. In this study, the use of a
retrospective interview allowed the teachers to use the knowledge that they developed during the
course to critique the reflective, collaborative and inquiry practices they had before the course by
comparing these to their current practices. This led them to become aware of the inconsistencies
between their conceptions and practices and highlight the aspects of the course that helped them
to grow as teacher leaders. If I had conducted the post interview immediately after the course
ended, the teachers probably would not have had sufficient time to apply the new knowledge and
clearly identify the inconsistencies between their conceptions and practices. Given this, it is
possible to conclude that individuals can connect their experiences better by looking backwards.
Further Research
The recommendations for future research include finding out if the teachers who
participated in this study are still teacher leaders and whether their conceptions and practices
have changed or not. Also, after an education on action research courses of professional
development, it is recommended to conduct studies about what factors lead or encourage teacher
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leaders to conduct formal action research projects in their practices and what factors lead teacher
leaders to use action research to engage in emancipatory actions. Ultimately, future research
could include inquiry about what types of constructivist and performance assessments help
teacher leaders to engage in a personal conversation with themselves and in a deeply reflective
process.
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Appendix A: Teacher Interview Protocol
A. Information about Leadership Role
1. Do you have a formal teacher leadership role? What is it?
2. Where do you work as a teacher leader? In a school, district-wide, or both?
3. According to your job description, what is your expected role as a teacher leader?

B. Experience in the Action Research Course
4. What were the objectives of the action research course?
5. How would you describe the dynamics of the action research classes?
6. What were your conceptions of teacher leadership in general before taking the action research
course?
7. After taking the action research course, what are your conceptions of teacher leadership in
general?
8. Do you think there are differences between the conceptions about teacher leadership that you
had before taking the action research course and the conceptions that you have now after
having completed the action research course? In what ways?
9. How did you perceive yourself as a teacher leader before taking the action research course?
10. Now after having completed the action research course, how do you perceive yourself as a
teacher leader?
11. Do you think there are differences between the perception that you had of yourself as a teacher
leader before taking the action research course and the perceptions that you have now of
yourself as a teacher leader after having completed the action research course? In what ways?
12. Before taking the action research course, what were the goals that you as a teacher leader had
with your school community members (students, colleagues, school principal, school district,
and parents)?
13. Now after having taken the course what are your goals as a teacher leader with your school
community members (students, colleagues, school principal, school district, and parents)?
14. Do you think there are differences between the goals that you as a teacher leader had with your
school community members before taking the action research course and the goals that you
have now after having completed the action research course? In what ways?
15. Please describe your action research project. (Purpose, research questions, methods of data
collection, participants, place, findings, conclusions, reflections, and future actions).
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16. What knowledge or elements of action research did you incorporate in your teacher leadership
practice before taking the action research course?
17. After you have taken the action research course, what knowledge or elements of action research
do you have incorporated in your teacher leadership practice?
18. What knowledge or elements of action research do you expect to incorporate in your teacher
leadership practice?
19. What do you think were the elements or aspects that characterized the action research course
that allowed you to develop new conceptions of leadership and new perceptions of your
practice as teacher leader?
20. How do you think the action research course helped you to (a) improve your
educational/leadership practice, (b) your understanding of these practices and (c) the situation
in which you practice?
21. How do you think the action research course has contributed to the development/improvement
of your conceptions of leadership and of your practice as a teacher leader?

C. Experiences in other Courses
(The following questions are related to the course that the teachers took Summer 2013 & Spring 2014)

22. What were the courses that you took last Summer 2013 and this Spring 2014?
23. Can you describe any of the assignments that you did as part of this course?
24. How would you describe the dynamics of the classes?
25. What did you learn from the courses?
26. How do you compare these courses with the action research course? (similarities and
differences among the courses)

D. Others Experiences in the Program
27. In addition to these three courses, have you participated in any other course or experiences as
part of this program? Which?
28. Please describe what you did in those experiences.
29. What did you learn from them?

30. How do you compare these experiences with the action research course? (similarities and
differences between both courses).
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Appendix B: Document Analysis Protocol
A. General Information
Noyce MTF Name: ______________________________________________________
Type of Document: _______________________________________________________
Name of Document: ______________________________________________________
B. Research Questions and Categories
Research Question: _____________________________________________________________

I. Name of the Category

Text Segments

r There is evidence
r There is no evidence
II. Name of the Category

Text Segments

r There is evidence
r There is no evidence
III. Name of the Category

Text Segments

r There is evidence
r There is evidence

C. Notes
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Appendix C: Approval Letter from the Institutional Review Board
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Appendix D: Approval Letter from the Principal Investigator of the Noyce MTF Program
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Appendix E: Consent Form
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Appendix F: Copyright Permission to Use the Orientations, Purposes and Reflection
Framework for Understanding Action Research Figure
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Appendix G: Copyright Permission to Use the Ladder of Inference Figure
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